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@ In leading industrial plants nation-wide 
you'll find Byers Wrought Iron on many cor- 
rosive jobs. With a reputation for long life and 
economy, you'll find plant engineers using it 
in the constant battle to lower operating costs. 

The type of service where wrought iron is 
used depends on conditions. Where replace- 
ments come too soon, or where corrosive 
conditions are similar to other places where 
wrought iron has cut maintenance costs, the 
plant engineer counts it a regular standby. 

In the big Servel plant where Servel Elec- 
trolux Gas and Kerosene Refrigerators are 
made, Byers Wrought Iron was recently used 


for the cold water lines from the deep wells. 


WROUGHT IRON 
Used in SERVEL'S Big Plant 


The places where you should consider Byers 
Wrought Iron can be determined by a review 
of the illustrated booklet recently published— 
“101 Uses for Wrought Iron.” If there is any 
question as to the corrosiveness of your plant 
services, our field and laboratory engineers 
will gladly make an analysis of local con- 
ditions if experiences recorded in our files 
do not cover your problems. Get in touch 
with our nearest Division Office or write 
our Engineering Service Department in Pitts- 
burgh. A. M. Byers Company. Established 
1864. Pittsburgh, Boston, New York, Phila- 
delphia, Washington, Chicago, St. Louis, 


Houston, Seattle, San Francisco. 








BYERS GENUINE 


WROUGHT IRON 
Tubular and Flat Rolled Products 


Specify Byers Genuine Wrought Iron Pipe for corrosive 
services and Byers Steel Pipe for your other requirements 
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PHILIP W. SWAIN 


Editor 


SYMBOL 


URNISHING POWER and heat to 

one of America’s great universities, 
this plant, bathed in light of its own mak- 
ing, symbolizes power repaying its great 
debt to education. 


Today's power plants bear the stamp 
of countless years of study and experi- 
mentation, much of it within university 
walls. Still more do they reflect the 
achievements of thousands of college- 
trained engineers cooperating with those 
who learned the power technique ‘“‘on the 
job.” or et 


But power has paid this first debt by 
returning to higher’ education a sizeable 
fraction of the immense wealth created 
by the machine age. In an age of handi- 
craft, university training would necessarily 
be limited to a very small aristocracy, 
while the great mass of mankind strug- 
gled for a bare existence with shovel, hoe 
and sledge hammer. Nothing but an age 
of power-driven machines could have cre- 
ated a surplus of time and energy for the 
production of such wide-spread luxuries 
as mass education. 


Thus education and power move hand 
in hand in an upward spiral. Education 
invests a fraction of its energies—a hand- 
' ful of potent seed—to perfect power tech- 
nique and train new engineers. Backed 
with more basic knowledge and the ener- 
gies of more trained men, power grows. 





‘It brings back to education a mere frac- 


tion of the increment, yet that fraction is 


‘far more than education's original invest- 


ment in power progress. It’s always that 
way when good seed is planted in fertile 
soil; a fraction of the crop exceeds the 
total sowing. 


Already we start another circle of the 
upward spiral. Again the universities are 
devoting a fraction of their great power- 
won resources to mechanical, thermal and 
chemical research and to the solid training 
of young engineers. And again, if history 
is a guide, they may expect that their small 
share of the increment will far exceed 
their total investment. 








41 Years of 





Power Progress At Landis Tool 


Showing how thrifty investment policy, plus 
intelligent operation, keeps a typical American 
plant in step with advancing power technique 


ERE is the condensed story of 

41 years of progress in a typi- 
cal American industrial power plant 
—a plant average in size, but better 
than average in its progressive poli- 
cies. It starts back in 1897 with 
hand-fired hrt boilers and a Sweet 
“straight-line” engine out in the ma- 
chine shop. It reaches 1938 with 
highly efficient pulverized-coal fired 
boilers, a 1000-cfm compressor and a 
total of 1200 kw in 4 engines. 

A Power editor spent two days in 
this plant in late December, 1937, 
viewing the equipment, recording its 
history and observing today’s operat- 
ing results. The facts presented here 


are in no way sensational, but they do 
show how a thrifty investment policy, 
plus intelligent operation, can keep an 
average-sized plant in step with power 
progress. The plant serves Landis Tool 
Company, a pioneer and a present-day 
leader in the production of precision 
grinding machines for the metal-work- 
ing industries. 

Waynesboro, Pa., is the town. To 
fix it in mind, picture a neat old settle- 
ment of 12,000 people, centering 
around several modern metal-working 
plants—notably, Landis Tool Co, 
Landis Machine Co, and Frick Co. 
With famous Gettysburg 25 miles east 
and the Mason-Dixon line (Maryland) 


Fig. 1—Foreground: Engine-driven 2400-lb-per-hr pulversizer serves 


5000-sq ft Keeler boiler. 
Motor boiler 
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Behind, in order, are the 900-lb low-load 
pulverizer and a 2400-lb motor-driven pulverizer serving the Edge 
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only 3 miles south, Waynesboro lies 
among the great battlefields of the 
Civil War. Travel 65 miles southeast 
and you are in Baltimore. It’s 75 miles 
to Washington, D. C. 

In spite of its southerly location, high 
altitude brings Waynesboro winter 
days as cold as 0 F; its factories re- 
quire plenty of heating steam. And the 
water to make that steam won’t scale 
boilers, they say, because it is practi- 
eally pure rain coming down from the 
hills. 

Started with a few dozen hands in 
1897, Landis Tool today employs more 
than 1000. In the main these men are 
highly skilled mechanies recruited from 


Fig. 2—Low-load pulverizer viewed from back 
of boiler room. Righi, Keeler boiler: left, Edge 


Moor 
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the old American stock of the region. 
Young men graduate into the plant 
from a highly organized apprentice 
training course. Drafting room, offices 
and factory are thoroughly modern in 
both building and equipment. 


Engine Room 


The starting point in 1897 has al- 
ready been mentioned—one Sweet 
“straight-line” engine (100-lb pres- 
sure), a type still favorably remem- 
bered by many of the older power 
engineers around the country. The 
plant had no engine room then. The 
Sweet engine (we’ll call it Unit A) 
stood in the machine shop, belted di- 
rectly to line shafting. 

The “genealogy” of subsequent en- 
gines is tabulated on page 66, so 
we hit the high spots here: When a 
new power house was built in 1902, 
the Sweet engine was replaced by Unit 
B, a 200-kw Harrisburg. Steam pres- 
sure was hitched up to 125 lb. The 
new generator established the present. 
electrical conditions of 220 volts DC, 
well adapted now, as then, to serve, 
over a reasonable radius, production 
machines requiring flexible speed con- 
trol. 

In 1904 came aonther 200-kw unit 
(C) and in 1910 a 100-kw unit (D). 
Altogether that made 500 kw in three 
Harrisburg units, two 4-valve engines 
and one piston-valve. Then came a 
long siesta of 23 years with no engines 
added. This spell was broken in 1933 
when a new 500-kw Skinner uniflow 
(Unit EZ) doubled the plant’s capacity. 
In 1935, the boiler plant was modern- 
ized and steam conditions on all gen- 
erating units raised to 150 lb and 
100-deg superheat. From there on, 
modernization and expansion  pro- 
ceeded rapidly. 

Early in 1936 an attempt was made 
to cut costs by purchasing power, but 
the local power company could not 
offer power as cheaply as it was being 
made. In that year were installed three 
more units, a 1000-cfm cross-compound 
air compressor (Unit F), a 250-kw 
de (Unit G@) and a 312-kva ae (Unit 
H). This last supplies power for shop 
and office lights, testing tools equipped 
with ac motors, and also serves the ac 
motors driving coal pulverizers, with 
utility standby available for starting 
up. 
vIn 1937 the 200-kw unit B, then 33 
years old, was rebuilt, using the old 
piston with a radically different cyl- 
inder which gave it an efficiency nearly 


Fig. 3—Unit E, 500-kw Skinner 


Fig. 4—Unit F, 1000-cfm Ingersoll-Rand 


compressor 
Fig. 5—Unit G, 250-kw Ames 
Fig. 6—Unit H, 312-kva Ames 
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equaling that of a new uniflow engine. 
Exhaust ports were moved in toward 
the center of the cylinder so that they 
were covered a full 24 in. by the pis- 
ton at the end of the stroke. The idea 
was to leave a pocket of hot steam 
next to the cylinder head at all times, 
thereby keeping the head and cylinder 
end hot and reducing condensation at 
the next admission. The change cut 
the steam rate per bhp hr from 24 lb 


to 20, with throttle steam at 150 lb 
and 100-deg superheat and exhaust at 
3-lb (these are present steam and ex- 
haust conditions for all units). 

As pointed out in the genealogy, 
units G and H were purchased as used 
machines, but revamped to first-class 
operating condition. Refitting of the 
double-disk poppet valves of unit G 
was an exacting operation, but one 
easily handled with the facilities avail- 





Unit A, 75 hp. Installed 1897. 
Removed, 1904. Sweet “straight- 
line” engine belted to line shaft. 
Steam pressure 100 Ib. 


Unit B, 200 kw, dc, 220 volts. 
Installed 1902. Rebuilt, 1937. 
Harrisburg, 4-valve (non-release), 
19 in. x 19 in., 200 rpm. Installed 
pressure 125 lb. 


Unit C, 200 kw, dc, 220 volts. 
Installed 1904. Removed, 1936. 
Now in operation. Duplicate of 
Unit B. Installed pressure 125 lb; 
present, 150 lb and 100 deg super- 
heat. In revamping, used old 
piston, but made new cylinder. 
Changed compression conditions 
for better efficiency. 


Unit D, 100 kw, dc, 220 volts. 
Installed 1910. Removed, 1936. 
Harrisburg piston-valve engine, 13 
in. x 15 in. 260 rpm. Installed 
pressure, .125 lb. 


Unit E, 500 kw, dc, 220 volts. 
Installed 1933. Now in operation. 
Skinner uniflow, 27 in. x 36 in.; 
150 rpm. Installed pressure, 125 





Steam Engine Genealogy 


lb; present, 150 lb with 100-deg 
superheat. 


Unit F, 1000 cfm compressor. 
Installed Dec 1936. Now in oper- 
ation. Ingersoll-Rand cross-com- 
pound, 2-stage with inter- and after- 
cooler. All strokes 14 in. Bores: 
steam, 12 in. and 21 in.;: air 20 in. 
and 1242 in. Piston valve with 
hydraulically controlled riding cut- 
off on high-pressure steam. Pres- 
sures; air, 100 lb; steam, 150 lb 
with 100 deo superheat. 


Unit G, 250 kw, dc, 220 volt. 
Installed Dec 1936. Now in oper- 
ation. Ames uniflow, 23 in. x 24 
in., 200 rpm. Steam 150 lb and 
100 deg superheat. Bought second 
hand, but revamped with new 
crankshaft bearings, overhauled 
governor and refitted poppet 
valves (see text). 


Unit H, 312 kva, 220 volt, 60 cycle, 
3 phase. Installed Dec 1936. Now 
in operation. Ames uniflow, 21 
in. x 24 in., 200 rpm. Steam 150 lb 
and 100 deg superheat. Bought 
second hand. Governor and steam 
valves revamped. 








Fig. 7— 
B 200-kw Harrisburg: in- 
stalled 1904; rebuilt 1937 


E 500-kw Skinner; installed 
1933 


100-cfm Ingersoll - Rand 
compressor; installed 1936 


G 250-kw Ames; installed 
(rebuilt) 1936 


H7312-kva Ames; installed 
(rebuilt) 1936 
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Skinner 





able at Landis Tool. With a specially 
fitted fixture, double seats were ma- 
chined true and coaxial, maintaining 
the original separation of the seats. 
Then the double disks were machined 
in a lathe and finally lapped against 
the seats to a tight fit. 

Thus we bring the engine room to 
1938 with a total of 1200 kw and 1000 
cfm in 5 units, some modern, others 
modernized, all efficient and in smooth 
operating condition. 


Boiler-Room History 


The boiler room, of course, had its 
parallel development, briefed as fol- 
lows: 
1897—First boilers installed. Two hrt, 
60 in. x 14 ft, 100-lb working pressure. 
1902—Removed original boilers. Built 
new boiler house. Installed two 72 
in.x18 ft Harrisburg hrt boilers, 
125-lb working pressure. 
1907—Added third hrt 72 in. x 18 ft, 
125 lb, Coatsville make. 
1911—Went “modern” with a 5000- 
sq ft Edge Moor water-tube boiler, 
150 lb working pressure, stoker fired. 
1936—Removed all hrt boilers and 
added a second 5000-sq ft water-tube 
boiler, a Keeler unit with water walls 
and superheater. This unit (built for 
250-lb future pressure, but now oper- 
ated at 150 lb) was fired from the 
start with pulverized coal. Before its 
installation, the boiler room floor was 
lowered 3 ft to give necessary furnace 
volume for pulverized fuel in both 
Edge Moor and Keeler units. 

As it stands today, the Edge Moor 
boiler is set 14 ft above furnace 
floor. It is equipped with a Baden- 
hausen radiant superheater and fired 
through one horizontal burner by a 
Strong Scott pulverizer (installed 
1935), capacity 2400 lb coal per hr. 
The pulverizer is driven by a 25-hp 
ae motor, so it can start on utility 








“Unit F 
1,000-cfm 
_ Ingersoll-Rand 





‘1114 








POWER *® FEBRUARY, 1938 





Nee 
s\ 


EN SIN INS SSS 





Keeler 


wet tal Edge Moor 


boiler 

















current if the plant is dead. Pulver- 
izer and burner equipment are identi- 
cal on Keeler, except that pulverizer 
drive is a 24-hp Troy engine (8 in. by 
7 in., 400 rpm). This unit is water 
walled, on sides only, with bare tubes 
aggregating 800 sq ft. A convection- 
type superheater adds 100 deg to steam 
temperature. 

Early in 1937 there was also in- 
stalled a 900-lb-per-hr Strong Scott 
pulverizer with 10-hp ae motor drive. 
This is piped to special low-load burn- 
ers on both boilers and ean serve 
either through a_ butterfly switch 
valve. Normally only one boiler is 
operated at a time. The pulverizer 
combination permits operation from 
about 100 lb of coal per hr with the 
small pulverizer alone up to 3300 lb 
with both large and small. The 
900-lb pulverizer is also useful in 
starting up, permitting a more grad- 
ual heating of boiler and _ setting. 
Generally the large burner is lighted 
from the small burner. 

Fuel is high-grade bituminous. 
“Davis minus # in. stoker coal” from 
Davis No. 38 Mine, Thomas, West Va. 
Properties are as follows: 


Coal as received 


ee 14,110 

Moisture .... 3% 
Dry-coal analysis 

Volatile ..... 24.8% 

Fized C ..... 68.1% 

ME Swine was 7.0% 

Sulphur ..... 0.8% 

Te Sisiawnss 14,560 
Btu, ash-and-moisture-free, 15,670 
Ash softening temperature, 2920 F 


Coal is dumped from hopper ears 
to track hopper, then bucket elevated 


Fly Ash 


to 10-ton hopper above Richardson 
automatic weighing scale which feeds 
the pulverizers directly through 
spouts. A paddle switch starts the 
elevator when hopper is nearly empty 
and stops it when bin is full. Seales 
automatically weigh and count 200-lb 
batches. 

With this fuel and equipment, there 
is no smoke or slagging. Ash stays 
granular. Every three weeks, the 
boilers are alternated at Saturday 
noon. On the following Monday, men 
move a belt conveyor into the furnace 
of the dead boiler, then cool enough. 
Two men shovel the ash onto the con- 
veyor, which discharges to a truck 
and is dumped to fill after being 
dampened. The cleaning job takes 
about 3 hours. 

Buildings are heated day and night. 
From Sept 15 to May 30, inclusive, 
heating steam averages about 6,000- 
000 lb per month and power load 
about 500 kw and 700 cfm air by day, 
and 135 kw and 450 cfm at night. 
Practically no exhaust steam is wasted 
during cold weather. Process steam 
demands are practically nil, so almost 
all exhaust is wasted to atmosphere in 
summer. Thus the steam chargeable 
to power is about 5 lb per kw hr in 
winter, and about 30 lb in summer. 

Steam-generating efficiency aver- 
ages 82.5%, on basis of flowmeter 
readings of feedwater. This corre- 
sponds to an actual evaporation of 
10.8 lb water per pound of coal. The 
cost of steam per thousand is 19.2¢ 
for coal and about 5¢ for labor and 
maintenance, a total operating cost of 
about 24.2¢. 

In figuring the steam cost of power 


generation, boiler-room fixed charges 
may be omitted, because they would be 
practically the same if the boiler room 
served heating only. Thus the steam 
cost of power per kw hr is about 1.2 
mils in winter and 7.3 mils in summer. 
Adding engine-room labor and main- 
tenance and supplies, and fixed charges 
not yet written off on engine-room 
equipment, the total power cost is 
about 7.1 mils per kw hr in winter and 
13.2 mils in summer. 

Makeup in summer is practically 
100%, although neither feed treat- 
ment nor chemicals are used. The ex- 
tremely pure mountain water used has 
caused no visible scale, but some rust 
in feed lines. 

The regular feed pump is a 2-stage 
centrifugal driven by a 25-hp motor, 
with a  steam-driven reciprocating 
pump as standby. Heating returns, 
vacuum pump and standby are recip- 
rocating units. 


Meters and Instruments 


The following meters and _ instru- 
ments are now in operation: 1 Brown 
Instrument Co flowmeter, measuring 
total feedwater to boilers. 1 Brown 
flowmeter, measuring steam to air 
compressor (large receiver installed to 
smooth pulsations). 1 Brown CO, re- 
eorder arranged for switching to 
either boiler and provided with an eye- 
level indicator for the fireman. 2 
Brooke Engineering damper regulat- 
ors. 1 Brooke Engineering pulverizer 
control. This regulates all 3 pulveriz- 


ers. Individual pulverizers can _ be 
regulated by hand if operator desires. 
1 Ellison draft’ gage for “over-fire” 
draft. 





Tins DRY-TYPE dust collector is on the 
roof of the Montville plant of the 
Connecticut Light Power Co, but 
the flue gas is cleaned before passing 
through the induced draft fans. The 
inlet of the primary concentrator is 
equipped with a ring of pivoted vanes, 
which are operated by the combustion- 
control system. At fractional loads, 
they maintain uniform rim velocity in 
the primary concentrator. About 15% 
of the gas is shaved off the volute eas- 
ing and passes to the secondary stage 
carrying the fly ash. The secondary 
eyclone discharges the dust to a pneu- 
matic conveying system. 

In the background is the 50-ft steel 
stack described in January POWER, 
page 6. 
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Safe Pump Control 
on 4000 Volts 


Control for three 4000-volt, vertical, synchronous-motor-driven sewage 
pumps, totally inclosed in steel cubicles, provides flexible operation 


UMPING EQUIPMENT at the 

new sewage-treatment plant, Green 
Bay, Wis, is a good example of de- 
sign that combines operating conven- 
lence and_ reliability with neat 
appearance and safety. Three vertical 
centrifugal pumps raise incoming 
sewage to a level high enough to carry 
it through the treatment plant. Pro- 
vision has been made for a fourth 
pump. Each punip is direct coupled 
to a vertical synchronous motor with 
direct-connected exciter. Motors are 


rated at 50, 75 and 150 hp, unity- 
power-factor, and operate on a 4000- 
volt, © three-phase, 
supply. 

Electrical control for incoming. lines, 
power and lighting transformer banks 
and synchronous motors, is of the cu- 


60-cycle power 
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plus safety 


By M R Brice 


APPLICATION ENGINEER 
CUTLER-HAMMER, INC. 


bicle type, entirely enclosed and 
dead-front construction throughout. 
The entire enclosure is constructed of 
-in., all- welded, stretcher - levelled 
steel, with doors front and rear. The 
contro cubicle is made up of five in- 
dividual units, mounted together, but 
each complete in itself and separate 
from the others except for the high 
tension power bus that runs through 
all the units. 

Each section, or unit, of the control 
cubicle contains four compartments, 
each separated from the other by steel 
walls, and each accessible through its 
own door. Each upper rear compart- 
ment contains the 4000-volt power bus 
and a 3-pole gang-operated disconnect 
switch. By opening the upper rear 
door, the operator has access to the 
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Fig. 1—Control for 
power and lighting transformer banks 
and synchronous motors is of the 
cubicle type, entirely enclosed and 
dead-front construction 


disconnect-switch-operating lever, but 
is still protected, by means of a steel 
plate, from contact with live parts. A 
lower rear door of each unit gives ac- 
cess to the oil circuit breaker and 
current transformers. All high-tension 
power lines are confined to the two 
rear compartments. An upper front 
compartment of each unit contains 
potential transformers and potential 
transformer fuses. 

Lower front compartments of the 
incoming-line control section and the 
transformer-bank control section con- 
tain manual operating levers for the 
oil circuit breakers. Doors to these 
compartments must be opened to per- 
mit operating the breakers. In the 
lower front compartments of the 
motor-control units are low-voltage 
control panels containing field con- 
tactors, control relays, ete. All meters, 
meter switches, induction-type over- 
load relays, control switches and 
field - rheostat - operating handwheels 
are mounted on the doors of the 
lower front compartments, and are 
wired with flexible connections so that 
they swing out with the doors. 


Electrical Interlocks 


Every precaution is taken to make 
sure that the operator cannot acci- 
dentally come in contact with live 
high-tension parts. Electrical inter- 
locks are so arranged that when one 
of the upper rear doors is opened for 
access to a disconnect-switch-operat- 
ing lever, the circuit breaker in the 
control unit is automatically opened. 
This makes certain that the disconnect 
switch cannot be opened under load. 


incoming lines, 


























Fig. 2—Normally, two  multi-contact 
float switches start and stop the pumps Puss 
automatically according to sewage 


level in the wells 


A mechanical interlock makes it im- 
possible to open the top front or 
lower rear doors, which cover high- 
voltage parts, until the disconnect 
switch has been opened. The discon- 
nect switch cannot be reclosed until 
both of these doors are closed. The 
lower front doors are not interlocked. 
It is often desirable to have access to 
the parts here enclosed without shut- 
ting down the equipment, and no seri- 
ous hazard is involved. 

Normally the pump motors are 
automatically started and stopped ac- 
cording to the level of sewage in the 
well. Two multi-contact float switches 
control the three pumps and provision 
has been made for control of a fourth 
pump when installed. Heavy-duty 
cam-operated float switches have 
hardened-steel rollers riding on large 
hardened-steel cams. The heavy sil- 
ver-to-silver double-break contacts 
have no flexible connections. Trans- 
fer switches permit starting or stop- 
ping any of the pumps manually 
under pushbutton control. Under 
automatic float-switch control, low- 
voltage release is obtained and under 
manual pushbutton control, low-volt- 
age protection is obtained. 

Pump motors and control are de- 
signed for full-voltage across-the- 
line starting. Main contactors are 
magnetically-operated oil circuit 
breakers. A 48-volt lead storage bat- 
tery with rectifier-type charger (sep- 
arate from the control cubicle) fur- 
nishes direct current to operate 
circuit breakers and other control de- 
vices. 

Frequency-relay method of  syn- 
chronous-motor acceleration, Fig. 3, is 
used. For the sake of simplicity, this 
diagram shows only the fundamental 
connections and does not show the 
various interlocks, safety features, and 
meter connections which are included 
in the control. Referring to this dia- 
gram, pushing the “start” button 
energizes control relay 1CR through 
contacts of voltage relay VR, thermal 
overload relay OL (coil circuits not 
shown) and thermal timing relay TS. 
Relay 1CR_ maintains itself and closes 
the oil circuit breaker M, applying 
full voltage to the stator of the motor. 

Closing the line contactor causes a 
current at line frequency to be in- 
duced in the field winding of the motor. 
This current flows through the nor- 
mally closed contact on the field switch 
FS through the discharge resistor F.D 
and then divides, part flowing through 
the reactor coil and part through the 
frequency-relay coil FR. Coil of re- 





lay coil FR has a low reactance at line 
frequency, compared to the high re- 
actance of the reactor coil, so that suf- 
ficient current flows through relay coil 
FR to pick up its armature immedi- 
ately, opening the normally closed 
FR contact in the coil circuit of field 
switch FS. The field switch does not 
operate at this time because there is 
no voltage across the circuit until the 
direct-connected exciter comes up to 
speed. 


Accelerating Cycle 


As the motor accelerates, frequency 
of the field-discharge current de- 
creases. When the motor reaches a 
speed approximating 95% of syn- 
chronous speed, fr yuency of the 
field-discharge current is so low that 
the reactor coil provides a circuit of 
low impedance compared to that of 
the relay coil FR. As a result a 
greater portion of the field-discharge 
current flows through the reactor, so 
reducing the current in the FR relay 
coil that its armature drops out and 
closes the relay contact. This com- 
pletes the cireuit to the field-switch 
coil FS to close the field contactor 
and applies excitation to the synchron- 
ous-motor field, at the same time 
opening the field-discharge circuit. 
This completes the accelerating cycle. 

As long as the motor runs in syn- 
chronism, direct current flows through 
the low-resistance reactor coil and a 
negligible amount of it through the 
relay coil FR. Should the motor be 
pulled out of synchronism because of 
a momentary overload or voltage dip, 
ae of low frequency is induced in the 
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motor-field winding. The ac is im- 
peded by the reactor with the result 
that enough current flows through re- 
lay coil FR to open its contact to de- 
energize field contactor FS and remove 
excitation. This causes the motor to 
operate as a squirrel-cage induction 
motor. 

If the voltage and load conditions 
return to normal so that the motor 
can again accelerate, FR relay fune- 
tions in the normal manner at the 
correct speed, applying field excitation 
and opening the field discharge cir- 
cuit, just as on a regular start. If the 
overload continues or if the low- 
voltage condition continues, either 
the overload relay OL or the thermal 
timing relay TS will stop the motor 
before it is damaged. 

The frequency relay embodies in 
one device the means for synchroniz- 
ing, removing field excitation and re- 
synchronizing. Relay FR is respon- 
sive at all times to the electrical condi- 
tions of the field cireuit, since the 
reactor and the frequency relay coil 
are continuously in the motor-field cir- 
cuit. 

Thermal timing relay 7S operates 
to stop the motor and prevent burn- 
out of the squirrel-cage winding in the 
rotor pole faces. The average 
squirrel-cage winding is safe for a 30- 
see start. A thermal timing relay ad- 
justed to shut down the motor if 
acceleration is not completed in 30 
see, therefore, provides adequate pro- 
tection to the squirrel-cage winding. 

A field-failure relay serves to shut 
down the equipment in ease of field- 
eurrent failure. A timing relay on 
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the field contactor introduces a short- 
time delay to permit the field current 
to build up before the field-failure re- 


Fig. 3—Fundamental connections of 
the frequency-relay method of syn- 
chronous-motor acceleration used in 


lay becomes operative. 

Each motor controller is interlocked 
with the hydraulically operated valve 
at the discharge of its pump. The 
motor is started with the discharge 
valve closed, but as soon as the motor 
comes up to speed a solenoid operated 
pilot valve is energized, admitting 
water to the hydraulic cylinder and 
opening the discharge valve. If the 
“stop” button is pressed or if the 
motor is to be stopped under float 
switch control, the solenoid operated 
pilot valve is deenergized and the 
valve closes. When the valve is nearly 
closed it operates a limit switch to 
trip the circuit breaker and stop the 
motor. This operation causes the 
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the control system 


least hydraulic shock on the system 
and permits the motor to start un- 
loaded. If the motor is to be stopped 
because of overcurrent, field failure, 
or door-interlock operation, indieat- 
ing an emergency condition, the motor 
is stopped immediately without wait- 
ing for the discharge valve to close, 
though the valve starts to close at 
once. 

This article outlines the equipment 
of the main sewage-pumping station. 
A somewhat similar auxiliary station 
is also in operation in Green Bay, but 
is not included in this description. 


RATT 
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ORRECT LUBRICATION is 

essential to elevator operation. 
First, there is selection of the 
proper oil or grease and second, de- 
livery to the bearings without contami- 
nating the lubricant. Too frequently 
the latter is neglected; high quality 
lubricants are purchased, delivered in 
sealed containers, but after they are 
received, all thought of protecting 
them from dirt, moisture and other 
contaminants is forgotten. 

At the Bank of Manhattan Building, 
40 Wall St., New York, N. Y., we oper- 
ate 46 elevators, some of which run 
from the street level to the 60th floor. 
Consequently, correct lubrication of 
this equipment is very important, be- 
eause it affects quality and safety of 
the elevator service as well as cost of 
maintenance. Lubrication neglect may 
necessitate shutting down elevators 
when they are badly needed and cause 
expensive repairs. 


Fig. 1—The bung is removed from the oil drum head and a pipe nozzle with 


valve screwed in to facilitate emptying oil into the various storage tanks 
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Realizing the importance of this 
problem, we decided that if we were 
going to purchase high-grade lubri- 
cants, we should protect them and use 
them intelligently. To make sure that 
lubricants will reach the bearings in as 
good condition as received, an oil room 
has been built in the stores department, 
on the 11th floor. This room is kept 
locked at all times, and no one has 
access to it except men who do the 
lubricating. In this way, we ean insist 
upon absolute cleanliness in this room 
and place responsibility for any in- 
fraction of this rule. 

Rules are not generally difficult to 
enforce when proper provisions are 
made to meet their requirements. This 
is the principle we incorporated into 
our oil room. Everything within rea- 
son has been done to simplify the han- 
dling of lubricant and prevent spilling. 

A 55-gal. tank with a measuring 
pump is provided for each of four 
kinds of lubricating oils and one for 
kerosene used for cleaning. The lubri- 
cants include motor oil, gear oil, guide- 
rail oil and buffer oil. We are now 
gradually overhauling the buffers in 
the elevator pits and renewing the oil. 
When this job is complete, the buffer- 
oil tank may be used for cable oil or 
any purpose that may seem desirable. 

The five tanks are set into an oil- 
tight tray made of heavy galvanized 
sheet metal to confine any slight leaks 
or spills. Building an oil room on a 
concrete floor in an office building pre- 
sents a serious problem, as oil will 
penetrate the concrete floor and stain 
the ceiling below. As a preventative, 
the entire floor and the lower 6 in. 
of the side walls were made oil tight 
with galvanized sheet metal soldered 
at all joints. This covering has also 
been painted. A 34-in. steel plate 3 ft 
wide and 8 ft long protects the floor 
covering at the door where oil drums 
are rolled in. 


Lifting Device 

A 50-gal. drum of oil is rather diffi- 
cult to empty without an efficient lift- 
ing device. This problem was solved 
by installing on the eeiling a 6-in. 
I-beam on which runs a 1000-lb chain 
fall and trolley. The beam is bolted 
to the building steel and is curved to 
center one end over the door, so that 
the trolley and chain fall can be 
brought to that location for lifting 
the oil drums. The chain fall has 
two wire-rope slings, one to slip over 
each end of the oil drum. 

To empty an oil drum, which is 
generally done shortly after it is re- 
ceived, the drum is cleaned on the out- 
side and rolled inside the oil-room 
door. There the head bung is removed 
and a pipe nozzle with a valve screwed 
into the bung hole. With the valve 







Fig. 

i i b 
easily lifted 
chain fall and oil flow 
into @ storage tank 


controlled by the valve 


closed, one sling is slipped over one 
endsof the drum, which is then turned 
over on its side to bring the side bung 
to the top. The other sling is put over 
the drum, the side bung loosened, the 
drum lifted by the chain fall and 
transferred to the tank where it is to 
be emptied. When the nozzle has 
been properly located to empty the 
drum into the oil tank, the valve is 
opened. From then on, the oil flows 
without fuss, dirt or effort. After a 
drum is emptied, it is returned to the 
oil company as soon as possible so 
that the stock room is kept free of 
oil and containers. 

As explained in December Power, 
page 725, a system of loud-speaker 
phones provides direct communication 
to all motor rooms and other strategic 
points on the elevator system. An at- 
tendant is on duty at all times at the 
five master phones to answer all calls. 
This attendant keeps the elevator log 
and also the record of oil delivered to 
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the oil room and how it is requisi- 

tioned out, what for and by whom. 
This system has been in operation 

a few months but it has already proved 


to be a good investment. More effi- 
cient and effective lubrication, insur- 
ance against oil contamination, clean- 
liness, elimination of fire hazard, and 
improved morale of the mechanies, 
who pride themselves on making our 
elevators models of cleanliness and 
good operation, have paid dividends. 


Watch Your Air Gages! 


AIR PRESSURE, building up in the ease 
of a defective gage on a compressor 
tank, burst the glass and shattered 
fragments were blown into the oper- 
ator’s face. The gage indicated 210 
lb. As gage cases are usually required 
to be airtight and moisture proof, some 
kind of safety plug should be provided, 
and gages should be tested regularly. 
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GENERAL ELECTRIC CO 


466 @4IZE up Your Pulleys”, page 21, 

January Power, showed what 
factors place upper and lower limits 
on the diameter of pulleys for flat 
belts. It showed how to find these 
limits in practice and how to choose 
wisely within the permissible range 
of operations. 

The present article will extend this 
same treatment to multiple-V-belt 
sheaves, chain sprockets and gears. 
For these many of the same principals 
apply, but with decidedly different 
constants and certain additional con- 
siderations. 


Belt Tension 


Let’s review, very briefly, this mat- 
ter of tensions: With flat belts tight- 
side tension is taken as 3 times slack 
side, so that total pull on pulley is 2 
times the power pull. With V-belts, 
tight-side tension is assumed to be 7 
times slack side, so that total pull on 
sheave is only 1.33 times load pull. 
Sheave diameter can therefore be re- 
duced, in proportion, to 1.33+2=0.66 
the diameter of pulleys for flat belts. 
This “two thirds” rule is generally 
used where V-belt sheave-face widths 
do not exceed the pulley widths recom- 
mended for flat belts. 

For sheaves and sprockets, as for 
flat-belt pulleys, belt or chain tensions 
place a lower limit on diameter. Too 
small a pulley or sheave leads directly 
to overloaded motor bearings, excessive 
belt maintenance and other troubles. 
Too great diameter, on the other hand, 
means that the belt or chain will oper- 
ate at excessive speed. 

There is a tendency to operate 
V-belts as tight as flat belts. Result- 
ing bearing loads then may exceed 
allowable maximum and cause failure. 
This situation has improved greatly in 
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Sensible Sizes for 
Sheaves, Pulleys, Sprockets, Gears 


A common-sense guide for choosing the best 
diameter of the drive element, considering first 
cost, efficiency, dependability and low mainte- 
nance. Covers sprockets and gears, as well as 
flat-belt pulleys and Vee-belt sheaves 


By B S Weaver 


INDUSTRIAL DEPARTMENT 
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Fig. l1—Multiple-V- 
belt drive connects 50-hp 
ceiling - mounted induction 
motor to line shaft. Motor 
mounted on Rockwood 
Pivoted base to maintain 
constant tension in belts 








recent years, through educational ef- 
forts of V-belt manufacturers. 

Neglecting chain weight, a chain- 
drive sprocket on a motor shaft may 
be treated as the pinion for a gear 
drive when determining allowable 
pitch diameters and overhung loads. 
Chain weight may require considera- 
tion on slow-speed vertical drives 
when the motor is mounted above the 
driven shaft and supports practically 
the entire weight of the chain. For 
normal drives, with chain weight 
divided between driving and driven 
shafts, bearing loads are not appreci- 
ably increased. 


Bearing Loads 


Bearing loads imposed by a prop- 
erly adjusted chain are those neces- 
sary to transmit motor torque, or only 
0.5 those for flat-belt drives. On this 
basis, pinion-pitch diameters may be 
reduced to one half flat-pulley dia- 
meters without exceeding allowable 
limits for bearing loads. 

The table below gives maximum 
horsepower ratings recommended by 
the National Electrical Manufacturers 
Assn, for 2-bearing motors connected 
to their loads by flat belts, multiple- 
V-belts, chains or gears. For quiet 
operation and freedom from severe 
vibration, pinion peripheral speed at 
the pitch diameter should not exceed 
1300 fpm with eut-steel spur gearing. 
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With a belt, chain or gear drives on 
motors of horsepower ratings above 
those allowed for two bearings, an 
outboard bearing may be used to give 
a 3-bearing construction. For belted 
or chain drive, the assembly includes 
the outboard pedestal bearing base 
and belt tightening rails. For gear 
drives, the outboard pedestal bearing 
only is furnished unmounted. 

General principles for belt, chain, 
and gear drives applied to motors also 
hold for gearmotors. In addition 
there are specific problems depending 
upon shaft speeds, overhung loads, 
bearing spacing, ete. Gearmotor out- 
put-shaft speeds range from approxi- 
mately 600 down to 10 rpm on chain 
and gear drives and directly coupled 
drives. Output speeds available make 
it possible to obtain approximately 
the desired speed for direct coupling. 
For other applications, where further 
speed reduction is required, or where it 
is not advisable to drive directly through 
a coupling, output-shaft speed may 
be chosen to give the greatest over-all 
economy in total reduction from motor 
shaft to driven load. 


Gears 


Inasmuch as chain and gear drives 
predominate, recommendations for 
minimum sprocket and pinion pitch 
diameters are listed by the motor 
manufacturers following each rating. 














The listings are based on load appli- 
cation at a point midway along the 
shaft extension. In comparable speed 
ratings of gearmotors and slow-speed 
motors without gears, the gear motor 
will usually have the larger sprocket 
or gear because of shorter spacing be- 
tween supporting bearings of the out- 
put shaft. For reasonably high out- 
put shaft speeds, where multiple-V- 
belts or flat belts may be recommended, 
the listed sprocket diameters may be 
used for determining minimum allow- 
able sheave or pulley diameters. 
V-belt sheaves should be at least 1.33 
times, and flat-belt pulleys, at least 
double the listed sprocket diameter 
with the center of load applied in the 
same location on the shaft as for the 
sprocket. 


Drive Dimensions 


Diameters larger than the allowable 
minimum are not objectionable, since 
bearing loads decrease proportionally 
with increase in diameter. Sometimes 
it is possible to use a wider face with 
the load center moved out from the 
midpoint of the shaft extension, but 
such applications require special in- 
vestigation. Limit of face width is 
reached when load center approaches 
the shaft-extension end, making the 
face width approximately twice that 
dimension. 

For reasonably high-speed drives 
with the reduction gear overhung on 
and supported by the motor structure, 
motor feet must have ample strength 
to withstand side loading. For lower 
speeds it becomes necessary either to 
provide additional feet on the output 
end shield, or to provide feet on the 
gear housing and overhang the motor. 
With the former, the gearmotor is 
mounted on a sub-base, which, in turn, 
is mounted on a belt-tightening base. 
In Fig. 2 the gearmotor with roller 
chain drive has supporting feet on the 
gear end shield and supporting plate 
for connecting to a tightening base. 
A gearmotor with feet provided on 
the gear housing so that the motor can 
be overhung, connected to its load by 
a chain drive, is shown in Fig. 3. 


Summary 


Shaft and bearing loadings pro- 
duced by belt, chain and gear drives 
are dependant upon shaft size, spac- 
ing between bearings, and point of 
load application. This loading differs 
for flat belts, multiple-V-belts, chain 
and gear drives. For flat belts the 
total pull is approximately 2 times 
full load pull; for multiple-V-belts it 
is 1.33 times; for chain (disregarding 
chain weight) and gears, 1. 

Allowable bearing loading for sleeve 
bearings depends upon bearing area 
and rubbing speed. For anti-friction 


bearings, the manufacturer’s recom- 
mendations are used in determining 
allowable loading. 

Minimum diameters for driving pul- 
leys, sheaves, sprockets and gears are 
determined from the center of loading 
on the shaft extension, allowable bear- 
ing loading, which represents the total 
pull, and the ratio of total to tangen- 
tial pull. 

Maximum face widths of pulleys or 
pinions are limited to approximately 
twice the distance of the center of 
loading from the bearing housing, and 
may vary approximately from shaft- 
extension length to approximately 
twice that value, depending upon 
whether recommended standards or 
special recommendations are followed. 

Maximum face widths and minimum 
diameters are closely related and must 
be considered where loads are critical. 


Maximum pulley and pinion dia- 
meters are limited by allowable peri- 
pheral speeds as recommended by the 
transmission manufacturer. 

Minimum face widths are most often 
specified by the drive manufacturer 
and have no great effect on the motor 
problems. 

Limits for chain and gear drives 
for motors have been established quite 
generally by the motor manufacturers 
as a group, but are subject to some 
modifications as they become neces- 
sary. 

Similar limits for gearmotors have 
been established by each gearmotor 
manufacturer, but no general stand- 
ardization has been worked out by the 
group as a whole. A general stand- 
ardization is hardly possible until such 
time as gearmotor speeds and mount- 
ing dimensions have been agreed upon. 





NEMA Recommendations for 2-Bearing Motor Maximum Ratings 
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Motor Speed and Horsepower 
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Fig. 3 — Triple-rated, 
40-, 28-, or 16-hp, 90- 
tpm output speed 
gear motor connected 
to beam oil pump by 
double-strand, roller- 
type chain 
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Fig. 2—Compound- 
\ reduction, 7.5-hp, 
93-rpm output 
speed gear motor 
connected to car- 
unloading shovel 
by single - strand 
roller-type chain 
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Precise Frequency Control 


With Reverse-Flow Governor 


OT MANY YEARS AGO, users 

of central-station electric power 
were well pleased when frequency 
was kept within a half-cyele varia- 
tion on a 60-cycle system. Wide- 
spread use of synchronous electric 
clocks has not required closer control of 
frequency, since error in time results 
only from an accumulated average de- 
parture from standard frequency, 
easily corrected during night hours by 
manual regulation. 

Talking-movie projectors and elec- 
tric phonographs, however, when 
driven by synchronous motors, create 
a more difficult problem because the 
human ear is sensitive to extremely 
slight changes in pitch. If off-pitch 
notes are not to intrude on your 
movie program, the motors driving 
the film or recording must maintain 
constant instantaneous speed within 
precise, narrow limits. In turn, gov- 
ernors of power-producing turbines 
must be sensitive to the same small 
changes in frequency. Many electric- 
power systems now limit variations to 
a maximum of Ho cycle; some are 
holding normal operation to within 
Yo eycle. : 

Steam turbines are controlled by 
governors that respond to speed 
changes. An ideal governor, theoreti- 
cally perfect, would maintain exactly 
constant speed regardless of the rapid- 
ity or magnitude of load changes. 
This would require that the instantan- 
eous torque produced by the steam 
flowing through the turbine be always 
exactly equal to the instantaneous 
torque required by the generator load. 
Since a momentary difference between 
these torques will produce a speed 
change, an ideal governor must meas- 
ure acceleration rather than speed, 
and produce instantaneous readjust- 
ments of steam supply to load. 

Various more-or-less successful com- 
binations of load-responsive, speed- 
responsive and acceleration- or inertia- 
responsive governors have been 
developed. For all practical purposes, 
however, a speed-responsive governor 
can be made to give satisfactory re- 
sults. In all cases, a speed governor 
must be provided to hold the average 
speed at its proper value. Inertia- 
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An ingenious development in governor construction 


improves frequency control of central-station current 


By O N Bryant 


WESTINGHOUSE ELECTRIC & MFG CO 








Fig. 1—165,000-kw turbine-generator controlled by reverse-flow impeller governor 


responsive and load-responsive ele- 
ments are, by their nature, auxiliary 
devices for combination with a speed 
governor. Satisfactory performance 
of the entire governor system is largely 
dependent on the quality of the speed 
governor and its quick-acting servo- 
motor which controls the motion of 
the steam-admission valves. 
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To approach ideal governing, a 
speed-responsive governor must: (1) 
measure the speed exactly, (2) re- 
spond to extremely minute variations 
in speed, (3) have a servomotor sys- 
tem which can move the steam admis- 
sion valves at a rate proportional to 
the acceleration of the turbine, and 
(4) be able to close the steam valves 



































TO GOVERNOR 
4 TRANSFORMER 





Ste 








PART SECTION A-A PART SECTION D-D 








quickly enough in event of sudden loss 
of load to avoid operation of the over- 
speed trip mechanism. 

About 15 years ago, a hydraulic 
governing system (H F Schmidt) was 
applied to industrial turbines. The 
governor operates on the principle 
that the discharge pressure of a cen- 
trifugal pump varies as the square of 
its rotational speed. A centrifugal 
pump, mounted directly on the turbine 
shaft, produces a supply of lubricat- 
ing oil at about 70-lb pressure which 
serves the dual purpose of actuating 
the servomotor and moving a pressure- 
responsive governing relay. The speed 
of the turbine determines the oil pres- 
sure and the servomotor is controlled 
in response to this pressure. 


Versatility 


The hydraulic governing system is 
notable for its freedom from wear 
and for the ease with which several 
servomotors can be made to respond 
to speed changes and to changes in 
pressure in extraction or exhaust 
lines. Pipes replace the intricate sys- 
tem of levers, rockshafts, and connect- 
ing rods, of conventional design. 

Success with industrial turbines led 
to the adoption of this governing sys- 
tem for large central-station turbines. 
Large units require so much oil for 
lubrication and servomotors that two 
separate oil pumps are required: one 
to supply high-pressure oil and an- 
other to produce a speed-responsive 
pressure for governing. Two pumps 
are used because sudden changes in 
the rate of lubricating-oil flow cause 
fluctuations of the discharge pressure 
of a centrifugal pump. With a 
single pump, these would affect gov- 
erning to some extent. This effect 
was avoided in small industrial tur- 
bines by using a radial-vaned impeller 
with a very low radial velocity. 


Recently, the advantage of the 
2-pump hydraulic governing system 
has been enhanced by an ingenious de- 
velopment. The former large govern- 
ing impeller which had a 10-lb inlet 
pressure and discharged at 80 to 90 Ib 
has been replaced by an orifice and 
annular space. Referring to Fig. 2, 
a small amount of oil from the high- 
pressure pump is discharged through 
an orifice into the annular space 
X surrounding the turbine shaft. 
A hole drilled through the shaft at 
an angle, connects space X with 
the drain chamber at the end of the 
shaft. At first glance, one might sup- 
pose that it would be impossible to 
build up any pressure in X because 
of the large size of the hole in com- 
parison to the size of the orifice. 
However, when the shaft rotates at its 
normal speed, centrifugal force acts 
upon the oil passing through the hole 
in the shaft. A counter-pressure of 
about 40 lb is produced in chamber 
X, which varies as the square of the 
rotational speed. If the high-pressure 
pump discharges at a pressure higher 
than 40 lb, some oil will flow through 
the orifice into X and thence through 
the hole in the shaft to the drain 
chamber. 


Reverse Flow 


The exact pressure in chamber X 
depends upon three factors: (1) 
counter pressure due to rotation of 
the shaft, (2) resistance to the flow 
of oil into and through the hole, and 
(3) pressure in the drain chamber. 
The drain chamber is vented to atmos- 
phere, hence its pressure will be con- 
stant. The hole through the shaft is 
large for the rate of oil flow; conse- 
quently the resistance to flow is neg- 
ligible. Thus the counter pressure 
caused by the rotation of the turbine 
shaft is the only factor of any real 
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Fig. 2—Arrangement of main oil pump 
and governing impellers in the im- 


proved oil governor 


significance upon which the governing 
pressure in chamber X depends. 

Extended laboratory tests on the 
governor followed by field operation 
in central-station turbines have shown 
these operating advantages: 

(a) No friction, nor measurable in- 
ertia, with consequent accurate meas- 
uring of turbine speed. 

(b) Accuracy does not diminish, 
because there are no parts to wear. 

(ec) No more power is required 
than for an equal length of smooth 
journal, an important consideration 
when used with the small-size tur- 
bines. In fact, it may be built into 
one of the main journal bearings, and 
the oil which would normally leak past 
the sealing rings lubricates the jour- 
nal, 

(d) The sensitivity of this governor 
is great, permitting the use of a very 
quick-acting servomotor to operate 
the steam-admission valves. Thus 
steam flow is constantly being cor- 
rected to suit momentary load changes 
upon the generator. Very close con- 
trol of frequency is the result. 


Large Turbines 


This governor is used on a 165,000- 
kw tandem-compound turbine-gener- 
ator, Fig. 1, in which each of the seven 
admission valves. has its own servo- 
motor. Five are on the top of the 
turbine cylinder, while the other two 
are on either side of the turbine just 
below the floor line. Because of rela- 
tively long pipes leading to each of 
the pressure-responsive relays of the 
servomotors, it was felt that inertia 
of the operating fluid (a non-inflam- 
mable oil) might cause too great a 
time lag for good control if the gov- 
erning pressure were used directly. A 
pressure-responsive relay is inter- 
posed which amplifies pressure varia- 
tions from the governor about ten 
times. Inertia forces become negli- 
gible. by comparison and any slight 
friction in the servomotor relays be- 
comes of less significance. 

A small central station required a 
turbine with a constant-speed, or so- 
called “isochronous” governor so that 
the frequency could be controlled 
more accurately with less attention on 
the part of the operator. One of these 
improved governors was _ installed, 
which, when tested recently with a 
high-speed frequency recorder, was 
found to be holding the frequency 
within %o cycle, a close approxima- 
tion to ideal governing. 
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Max. Max. Piston Stroke- pices Cost of ‘ 
HP RPM Speed, FPM Cycles BMEP Injection Specs Engineer Date Purchaser 
eee NS 1000 4 ris Ss OS. Cy ae 9-27-35 Standard Oil of Cal. 
th ae *NS_  *NS' 2or4 NS SorA 10 Burns & McDonnell. 9- 4-35 City of Villisca, lowa 
7-510 {360} NS 2to4 NS SorA 15 GMOrr &Co..... 11- 1-34 Village of Preston, Minn. 
1100 Total| 
3 units {-°** 400 1000 2or4 NS Mech. 25 Burlingame & } : 
™ Hitchcock....... 12-27-34 City of Morris, Minn. 
(2) 500ea.... 327 1100 NS NS a a — ere June ’35 Thief River Falls, Minn. 
\ ° 
950-1000..... 400 1100 2or4 \eo-2 ad f S 20 ET Archer........ 8-27-35 City of Burlington, Kansas 
4 Pe 514 1150 2or4 NS NS 5 WA Fuller Co..... 8-12-35 City of Louisiana, Mo. 
ggg sa ~ 400 1100 2or4 os cyt SorA 20 ET Archer........ 4-30-35 City of Pattonsburg, Mo. 
9 
2 il ee cy) = SorA .... ET Archer........ 11-23-34 City of La Plata, Mo. 
250-350...... 375 1000 NS NS BESS, xis Sane Ror eeu e eb Wessington Springs, S. Dak. 
. 360 NS 2or4 NS SorA 5 Black & Veatch... 11-12-35 City of Blair, Nebraska 
Sere 360 NS 2or4 NS S 0 Jos Breslove 11-18-35 Village of Arcade, N. Y. 
ee 360 NS 2or4 NS S 0 Jos Breslove....... 11-18-25 Village of Arcade, N. Y. 
eS 360 NS 2or4 NS Ss 0 Jos Breslove....... 11-18-35 Village of Arcade, N. i # 
ee 360 NS 2or4 NS SorA 2 Black & Veatch.... 12- 2-35 City of Burlingame, Kan. 
ae 400 1100 2or4 NS NS 20 WB Rollins & Co.. 12-20-35 City of Hoisington, Kan. 
oe - 450. 400 1100 NS 80 Mech 25 Young & Stanley... 12-12-35 City of Eldon, Iowa 
600-490 Gas. } 400 1000 NS 80 Mech 25 Young &Stanley... 12-10-35 City of Ogden, Iowa 
80-4 cy Burlingame & 1 auaa . . 
500.......... 400 1100 2or4 ‘o0-2 ot Mech 10 { —S } 1-10-36 City of Benson, Minn. 
eee 450 1000 4 NS Mech 10 WR Holway...... 2-25-36 City of Shawnee, Okla. 
ND ion wang 300 1100 4 i> Mech 0 Panama Canal..... 9-10-36 Diesel-Electric Tug 
Seer 300 NS 2or4 _ 80 Mech 0 Lighthouse........ 10-30-36 Supt. Lighthouses, Norfolk, Va. 
75 and 150... 600 1100 2or4 { —. <7} Mech 10 TC Smith........ 11-19-37 Orcas Island — REA 
400 and 600... 360-327 1100 2or4 { neg cy} Mech 25 Young & Stanley... 10-19-37 City of Waverly, Iowa 
225 and 450... 400 1100 2or4 te _ Mech 10 Allen Sickler....... 9-14-37 Surprise Valley, Calif —REA 
o-050........ 400 1100 2or4 NS SorA 5 Burns & McDonnell 8-15-34 City of Kennett, Mo. 
250-400-600. . 400-360 1060 2or4 76 Sor A NS PM Anderson..... 5-19-37 Shenandoah Valley — REA 





NS — Not Stated 


A — Air Injection 
Mech or S — Solid or Mechanical Injection 


* “* Shaft and piston speeds shall not be excessive.” 
{t Minimum speed 240 rpm. 


In no other case was a minimum specified. 





Recent Diesel Specs 
Show Rise in Piston Speed, BMEP 


By E J Tangerman 


MANAGING EDITOR 


OWER has at various 

marked the continuing tendency 
toward higher piston speeds and 
higher brake mean effective pressures 
in diesel-engine plants, large as well 
as small. Conerete evidence of this 
is indicated by the accompanying tab- 
ulation showing some 27 recent speci- 
fications, mainly municipal, during 
the past three years, covering engines 
from 75 to 1100 hp each. Preferences 
of various consulting engineers, as 
indieated in these specifications, show 
surprisingly little variation. 

Take piston speeds as an example. 
Up to six or seven years ago, the up- 
per limit for stationary plants was 
900 feet per minute in most cases, no 
doubt based on the old U S Navy 
specifications. Four or five years ago, 


times re- 
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that limit began to rise, first reaching 
1000 fpm, then 1100. Note particu- 
larly that many recent specifications 
set no maximum piston speed what- 
soever, and of those which do, the 
majority specify 1100 fpm, without 
distinction according to size. Also 
most engineers specify either 2- or 
4-stroke cycle, except in seven cases, 
four of which mean the same thing 
because they do not specify either. 
Of the remaining three, the chances 
are that at least two specify 4-cycle 
because previous engines in the same 
plant, or in other similar plants, are 
of that type. 

In only eight eases is a choice al- 
lowed between solid and air injection; 
the rest specify solid or mechanical 
injection arbitrarily. 

Permissible maximum brake mean 
effective pressures are also rising, in 
many cases not being specified at all, 
and in the remaining instances usu- 
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ally being 80 lb for 4-cycle engines 
and around 60 for 2-cycle pump- 
scavenging engines, a rise of about 
10 Ib per sq in. over the upper limits 


* of a few years ago. 


The advent of the Rural Electrifi- 
eation Administration has encouraged 
many small communities to build 
municipal diesel power plants. Often 
these are engineered by local consult- 
ants having little or no previous diesel 
experience. The resulting variation 
will probably eventually require the 
REA to determine and specify maxi- 
mum factors to be recommended to 
engineers on REA specifications. At 
the present writing, such maximum 
factors would appear to be: Maximum 
fpm piston speed, 1200. Maximum 
brake mean effective pressure for 4- 
stroke cycle engines, 80 lb; for 2-cycle 
pump-seavenged engines, 70-75 lb; 
and for 2-cyele crankease-scavenged 
engines, 45 Ib. 














Planned Electrical 


Keeps Trouble Away 


How one plant has eliminated shutdowns of 
electrical equipment by a system of daily, 
monthly and yearly scheduled maintenance 


By K B Humphrey 


UCH HAS BEEN SAID and 

written about planned mainte- 
nance, about making regular inspec- 
tions daily, monthly, or yearly. The 
do’s and don’ts have been many, but 
engineers agree that this is a subject 
that cannot be over-stressed. Here is a 
conerete example of electrical-equip- 
ment maintenance born not of theory, 
but of experience. 

In this plant, frequency of inspec- 
tion is determined by type and impor- 
tance of the equipment and service 
conditions. For example, on a 
275-hp, 2400-volt synchronous motor, 
with direct-connected exciter, belted 
to a line shaft driving a group of ma- 
chines, daily inspections cover bear- 
ings, temperature, ammeter readings, 
slip rings and exciter commutator. 

The inspector looks at the ring-oiled 
bearings to make sure that rings are 
turning and that enough oil is being 
supplied to bearings. Temperature 
may be noted by hand; after a little 
experience, abnormal temperatures 
ean be detected in this way. The de 
ammeter in the field is read to see 
that it indicates 15 amp (this reading 
gives the desired system power fac- 
tor). If the operator does not adjust 
the rheostat properly, the inspector 
makes any changes necessary to bring 
the field current to the proper value 
and notifies the operator. 

He then checks motor load by the 
ac-ammeter readings and wipes off the 
commutator and slip rings with a soft 
rag. He notes and corrects sparking, 
chattering, or anything unusual about 
the brushes and commutator. The 
motor is inspected daily when in oper- 
ation; other maintenance work is done 
after the plant is shut down or on 
Sundays. 


we - 
So. 







Multiple-V-belt connects 150-hp. 2400-volt motor to large fan 


Monthly Inspections 


Once every month, but not neces- 
sarily on the same day, oil switches 
are inspected, commutator and slip 
rings checked, equipment is cleaned, 
insulation tested, and the belt dressed. 
Oil tanks on the switches are dropped 
for inspection of oil and contacts. 
Free carbon, formed when the switch 
is opened, gradually blackens the in- 
sulating oil. If carbon content ap- 
pears high, oil should be changed. 
Otherwise it is usually changed once 
a year. The mechanical parts of the 
switch are checked and bearings lightly 
lubricated. Insulating bushings are 
wiped clean. Burned contacts are re- 
placed and the old ones taken to the 
shop to be reconditioned if they are not 
irreparably damaged. 

The motor and exciter are thor- 
oughly cleaned, first by blowing out 
accumulated dust, then by a thorough 
wiping off. Slip rings, commutator 
and brushes are inspected. The ex- 


citer commutator is dressed with a , 


fine stone if it shows signs of uneven 
wear; otherwise only fine sandpaper is 
used. All brushes are removed and 
inspected and any copper particles 
removed from their surfaces. After 
dressing the commutator, brush rigging 
is lightly lubricated so that it works 
freely, and holders are cleaned. 
Brushes are then returned to position 
and the motor started. 

Insulation of stator, field coils, ex- 
citer, and switches is checked with a 
megger. A minimum reading of one 
megohm per 1000 volts is considered 
safe on the high-voltage wiring and 
coils, with a minimum of one megohm 
for the exciter and field coils. The 
22-in. leather belt connecting the 
motor to the drive shaft is given a 
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light coat of dressing both inside and 
out. This work is usually done on a 
Saturday, so that the dressing soaks 
well in before the motor is operated. 
As mentioned before, these various 
maintenance details are not usually 
handled on the same day. Oil switches 
may be taken care of on one day and 
the belt dressed on another. A writ- 
ten record helps to keep various parts 
of the maintenance schedule spaced at 
approximately one month intervals. 


Yearly Inspections 


On yearly inspections and mainte- 
nance, oil is changed in switches and 
in bearings, bearing wear is checked 
by measuring rotor air gaps, field 
rheostats are cleaned, and all equip- 
ment is given a general going over. If 
the plant has no oil-testing facilities, 
oil in the switches is changed at least 
once a year. 

Once a year, lubricating oil in the 
bearings is changed and bearings are 
thoroughly flushed out and checked 
for wear. Clearance between the 
main stator and revolving field is 
quite large, but on the exciter it is 
small. Therefore, it is necessary to 
base bearing changes on exciter clear- 
ance rather than on other factors. The 
field rheostat is taken apart and its 
contacts cleaned. Wiring is inspected 
and all bolts and screws tightened. 

No provisions for major repairs 
have been considered in this inspec- 
tion schedule. From daily, monthly 
and yearly inspections, the machine’s 
condition is pretty well known at all 
times so that a general shop overhaul 
ean be put off until required. For 
several years, this plant has not had 
a single motor shutdown traceable to 

maintenance neglect. 
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An old shipboard trick worth re- 
membering concerns ammonia leaks. 
You can blow an air hose into an 
ammonia-filled room all day with- 
out much result, but just try a 
water spray for a few minutes! 
There’s nothing ammonia gas likes 
better than water. The same holds 
true for chlorine gas; in that case 
the water forms a little chlorine 
water, normally preferable to 
chlorine. 


America’s shortest railroad, 4.6 
miles long, runs between Cassville 
and Exeter, Mo. Dave Dingler is 
president, chief engineer, owner, 
and staff. He makes three round 
trips a week, hauling coal, wood, 
fruit and an occasional passenger. 


70,000 tons of gasoline and 20,000 
tons of byproducts are to be ea- 
tracted from coal annually by the 
Rhine-Prussia Corp’s new plant. It 
is of course a major link in Ger- 
many’s rearmament plans. 


Hindenburg Hall of the Krupp 
Works, Essen, Germany, is the 
world’s largest manufacturing build- 
ing. It is 1,000 ft square. During the 
World War, 7,000 men worked there 
making artillery; now 3,500 work 
there making locomotives. 


By E J Tangerman 


Diamond miners find one carat 
per 4 tons of mined rock. Half of 
that is fit for commercial use only, 
another quarter is off color. The 
remaining quarter includes many 
small stones; only an occasional 
one weighs a carat. All in all, the 
waste volume to get a flawless 1- 
carat diamond is one half a billion 
times as small as the stone. 


Whatever makes a gasoline en- 
gine run smoothly, ethyl fluid for 
example, makes a diesel knock, and 
vice versa. Tetra-ethyl lead is added 
to gasoline to slow down combus- 
tion, because too sudden a burning 
causes a knock. But in a diesel you 
want the fuel to burn as soon as it 
enters the cylinder. 


A parrot was sitting in the salon 
of a luxurious liner watching a 
magician do his tricks. Said the 
magician, “Now I’m going to per- 
form a trick never before accom- 
plished.” As he rolled up his 
sleeves and began his fancy ges- 
tures, the ship’s boilers blew up. 
Five minutes later the parrot came 
to, floating on a piece of driftwood. 
He spied the magician struggling 
in the water and muttered, “Dam 
clever, dam clever!” 


“But, Chief, the water level you saw was painted on 
—the real one bounced so much we couldn't read it!” 


\ \ \\* 

















To speed up a train from a 40- 
mph to a 60-mph schedule means a 
227% power increase. What will 
that do to railroad power plants 
after electrification? 


Germany’s _ self-sufficiency _pro- 
gram is leading to the use of all 
sorts of waste materials. Large 
trucks utilizing sewage gas stored 
in metal tanks holding about 500 
cu ft at 400 lb are becoming com- 
mon. The sewage of 40 German cities 
is now treated for the gas, discov- 
ered to have a 50% higher thermal 
value than city gas and a methane 
content of 70 to 80%. 


Last year, General Motors alone 
turned out something like 200 mil- 
lion horsepower in automobile en- 
gines, while total diesel production 
was just under two million. At 
that rate, what are the limits to 
diesel prospects? Incidentally, GM’s 
output was 40% of the total. 


Dan Gutleben, chief at Pennsyl- 
vania Sugar, Philadelphia, has just 
told me the one about the Camden, 
N. J. woman wine-maker who 
wouldn’t accept his company’s sugar 
from her grocer because she said 
that since Pennsylvania Sugar ex- 
tracts alcohol from the sugar it 
makes, she prefers other brands 
which may improve the strength 


of the wine. That’s byproduct 
power for you! 
Although turbines and direct 


diesel and diesel-electric drives have 
been imstalled in many new ships, 
the older reciprocating engine is 
still the first love of marine engi- 
neers. A, R. McMullen, superin- 
tendent of machinery for Federal 
Shipbuilding & Drydock Co., recently 
suggested these sentiments in his 
poem, “The Reciprocating Engine.” 


You may rave of turbine engines, 
You may rant of diesel drive, 
You may make them all electric 
And expect them to survive. 
But have you stood beside the throttle 
With your eye on boiler gage, 
Have you watched the crossheads 
racing 
As the tempests roar and rage? 


Have you heard the pistons whizzing 
Through a forty-eight inch stroke, 
Have you seen the main links buck- 

ing, 
Like a mustang never broke? 
Have you seen eccentrics prancing 
Like a stallion full of life, 
Have you heard the air pump heav- 
ing, 
Like a wrestler in the strife? 
There is music there, and gladness, 
There’s a lilt to lift the soul, 
There is power and dependence, 
Though it comes from oil and coal. 
With her heads all clean and 
polished, 
And her paint all gleaming bright, 
With her gages at two hundred, 
She’s a grand ennobling sight. 
They can build them out in Egypt, 
They can fix them in Japan, 
For reciprocating engines 
Are as old as any man. 


60 (78) POWER 




















THE BRASS TACKS OF 
ATK CONDITIONING 


N plants for heating and cooling 
the power engineer has for gen- 
erations been bending the weather 
to his will. For a quarter century, 
at least, he has rounded out this 
weather-making job by removing 
dust and fumes, adding or sub- 
tracting moisture. The only new 
thing about ‘‘air conditioning”’ is 
today’s common acceptance of the 
name and its appeal to the popular 
imagination. 

With this romantic view the en- 

gineer need not quarrel. Enough 
for him that the public has found 
a name for something everybody 
wants, something he alone can sup- 
ply. In things mechanical, the en- 
gineer has never yet failed his 
public. He has amply supplied the 
insistent demands for heat, light 
and power, for water supply and 
refrigeration, for transportation 
and means of communication. If 
now the public demands complete 
air conditioning, he must stand 
ready to fill the need as a matter 
of course. As far as the engineer 
is concerned, air conditioning is 
just another job to be done right 
at minimum cost. 
, Aiming to serve every power 
engineer, Power faces this prob- 
lem with him. For a starter, the 
special section of April, 1936, made 
it clear that air conditioning is 
simply a recombination of elements 
long familiar to the engineer. 

In this number we propose to 
get down to the brass tacks of 
application. What is the nature of 


the space to be conditioned—the- 
ater, office, department store, audi- 
torium, hotel, industrial establish- 
ment? How big is it? When and 
how is it occupied? What is the 
net effect desired? How is this 
expressed in units of temperature, 
humidity, air purity? What do 
these require in terms of heating, 
cooling, air movement, control, 
ete? The air conditioning job must 
be done with commercial equip- 
ment, so what’s available? What 
principles determine the selection, 
combination and positioning of 
these elements? The fifteen pages 
that follow review the funda- 
mentals and show what equipment 
is available. They outline the prin- 
ciples of unit selection and com- 
bination, with specific examples 
of applications in more important 
fields. 

Finally, because every cautious 
engineer must learn from his neigh- 
bor’s experience, they present data 
on 400 air-conditioning installa- 
tions all over the United States. 
3ased on a survey made with the 
active cooperation of many manu- 
facturers of air-conditioning equip- 
ment, they include a great variety 
of applications and every combina- 
tion of elements likely to come up 
for consideration. The only limita- 
tion is size—a lower limit of 50 
tons equivalent refrigeration to 
permit concentration on_ those 
larger installations which make the 
ereatest demands on the skill of 
the power engineer. 
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THE JOB 


Air conditioning calls for regulation of temperature, humidity, cleanliness, 


ventilation, and circulation. In these two pages, the job and its pattern are 


outlined, and some fundamentals are condensed for quick review 


An CONDITIONING is a 5-point job, 
involving the maintenance of the tem- 
perature, humidity, cleanliness, ven- 
tilation and circulation best suited to 
comfort and health. 

Most important from the stand- 
point of comfort are temperature and 
humidity, but opinion is divided as to 
the exact conditions desired. Actually 
each case is different; one must con- 
sider local customs and climate, length 
of stay and activity of the occupants, 
outdoor conditions, and the invest- 
ment and operating cost required to 
maintain a given set of conditions. 

Air conditioning attempts to remove 
as much foreign matter as is eco- 
nomically possible. Some cases, such 
as treatment of respiratory troubles, 
require the maximum cleaning: physi- 
eally possible (including removal of 
invisible pollen). 

Air is rapidly contaminated by use; 
it picks up odors, exhalation products, 
and smoke. It is customary to replace 
some or all of the used air with fresh 
air. This is ventilation. In practice, 
the amount of fresh air supplied per 
person varies from 5 to 20 efm, de- 
pending on the air space per occu- 
pant, their status, and the odor- 
removing ability of the air-condition- 
ing system. Special equipment for odor 
removal will permit more recirculation. 
Total air supply must be sufficient to 
maintain desired temperature and 
humidity without drafts. 


Circulation 


Air movement or circulation is best 
when unnoticed; hot or cold spots are 
evidence of faulty distribution. To- 
day research men are testing human 
subjects to find at what temperature 
and velocity an air stream is felt as a 
draft. When these data are available, 
one of the last sourees of air-condi- 
tioning complaints will be eliminated. 

So mueh for what air-conditioning 
sets out to do. How is the job done? 
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In the typical installation, fresh air 
from outside is mixed with used air, 
returned from the conditioned space, 
then passed through a cleaning de- 
vice. In winter months, when the air 
is cold and dry the equipment must 


add heat and moisture. First step is 
heating with steam or hot water coils, 
sometimes called tempering. Moisture 
is then added by passing the air 
through a fine spray. Further heating 
may be employed to raise the temper- 





HOW MUCH COOLING? 


Heat enters a space by conduction, by radiation from the sun, 
and with infiltering air or fresh supply air. Heat is gener- 


ated in the space by equipment and occupants. 


Moisture 


comes in with outside air, also is given off by equipment 


and occupants. 


To maintain desired conditions, these addi- 
tions must be removed; this is “cooling load”. 


Highlight 


facts on each element are: 


Conduction: Depends on_heat-transfer 
rate of walls and roof (see handbooks 
for coefficients) and temperature differ- 
ence. Don’t use maximum outside tem- 
peratures; use recommended design 
temperatures as given by ASH&VE Guide 
and other reference books. Apply coeffi- 
cients and design temperatures only to 
surfaces not exposed to sun. 


Sun Effect: Absorption of solar radia- 
tion depends on nature of surface and 
location with respect to sun. Black 
surfaces absorb most, red brick and tile 
next, aluminum paint and bright metal 
surfaces least. Roofs absorb more than 
walls, east or west walls more than 
south. Absorption through glass can be 
greatly reduced by awnings, but inside 
blinds and shades have much less value. 
Capacity of building to absorb heat 
means a lag in effect of sun on cooled 
space; peak of sun load may occur after 
cooling system has been shut down for 
the day. 


Outside Air: Infiltration depends on 
pressure differential between inside and 
outside. If conditioning unit supplies at 
least two changes of air per hr, infiltra- 


tion may be neglected. Fresh air added 
to system must be cooled well below 
desired room conditions—see psychro- 
metric chart for cooling requirements. 


Equipment: Every kwhr used in con- 
ditioned space equals 3413 Btu; for 
every motor hp, figure 3000 to 4000 Btu. 
Manufactured-gas flames add about 550 
Btu, per cu ft, about 50 Btu of which 
is represented by 0.05 lb of moisture. 
Values are about double for natural gas. 


Occupants: Heat and moisture given off 
depends on temperatures, clothing, and 
activity. At 70 F, each person will add 
about 300 Btu and 0.10 lb moisture per 
hr, and at 90 F, about 87 Btu and 0.25 
lb. Heat emission does not increase 
greatly with activity, but moisture does; 
for light clerical work increase moisture 
by 60%, for light factory work by 
100%. 


Final Pointers: Consider each item 
carefully—use common sense in estimat- 
ing—add only those loads that occur at 
the same time—allow 5 to 10% for a 
safety factor—have cooling loads figured 
by a competent air-conditioning spe- 
cialist if they are to be used in design. 
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ature and decrease the relative humid- 
ity; this reheating, if used, is mainly 
a control operation, giving the exact 
conditions desired. 

In summer months, the air must be 
cooled and moisture removed. This 
dual job may be accomplished all at 
once, or each part may be taken care 
of separately. In the former ease, 
which is most common, advantage is 
taken of the fact that cooling air will 
cause moisture to condense so that it 
may be removed as water. Air is 
passed over coils in which cold water 
or a refrigerant is circulating, or 
through a spray of chilled water. An 
appreciable fall of temperature re- 
sults, accompanied by condensation. 
To get the air back to usable eondi- 
tions it must be reheated, raising the 
temperature and lowering the relative 
humidity. This may be accomplished 
by heating coils, but it is more eco- 


Retrospect 


Tne pages that follow, dealing with 
equipment and applications, assume 
that the reader is familiar with the 
properties of dry and moist air, as 
covered in Power’s special section 
“Air-Conditioned Engineers”, April 
1936. For quick review, here is a 
condensed summary: 

Saturated air can hold no more 
moisture at the given temperature. 


CLEANLINESS 
by 


TEMPERATURE 


nomical, in most cases, to mix the cold 
air with warm air returned from the 
conditioned space, the proportions be- 
ing controlled to give the desired 
temperature and humidity. This is ae- 
complished by a bypass duct from the 
return-air duct, with dampers so set 
that most of the used air goes to mix 
with the fresh air and is conditioned, 
but a sufficient quantity bypasses the 
conditioning equipment to mix with 
the conditioned air and heat it. This 
system, sometimes referred to as the 
“auditorium bypass’, is covered by 
patents. 

Moisture may be removed from air 
directly by means of adsorbent mate- 
rials. Where this method is employed, 
cooling follows as a separate function. 

After the air has been cleaned, and 
brought to desired temperature and 
humidity, it must be moved to the 
point of use and introduced with even 


Relative humidity is the ratio of 
of actual moisture content at a given 
temperature, to moisture content of 
saturated air at the same temperature. 

If unsaturated air is cooled it will 
become saturated, and then moisture 
will condense. Condensation requires 
the removal of a lot of heat, just as 
evaporation requires the addition of a 
lot of heat. When air is heated 


AIR. CONDITIONING 


RAUL E- 


HUMIDITY 
by by 


VENTILATION 


distribution and without drafts. Fans 
provide the motive power to overcome 
the resistance of air ducts; dampers 
control quantity and direction of flow; 
grilles or registers introduce the air 
into the room to be eonditioned. 

Backing up this front-line equip- 
ment must be sources of heat, cold and 
power. Heating plants are an old 
story. Major source of cooling effect 
is refrigeration; well water, ice, and 
chemical cooling also have numerous 
applications. The electric motor is 
the principal souree of air-condition- 
ing power, but steam engines, steam 
turbines, and internal-combustion en- 
gines are particularly suited to some 
installations. 

Pumps, piping and duets are needed 
to distribute the raw materials of air 
conditioning. Controls regulate and 
coordinate the entire combination of 
equipment elements. 


(away from contact with water) the 
actual amount of moisture does not 
change, but the relative humidity be- 
comes less because at higher tempera- 
tures the air can hold more moisture. 
Psychrometrie charts (obtainable 
from equipment manufacturers) show 
all possible relations between air prop- 
erties and will save time and trouble in 
air-conditioning calculations. 


AIR MOTION 
by by 


Removing Impurities Adding or Removing Heat Adding or Removing Moisture Supplying Air in Proper Amounts Distributing Air Scientifically 


HEATING AND 
COOLING COILS 


CHEMICAL DEHUMIDIFIERS ae FANS DAMPERS DIFFUSERS 


FILTERS WASHERS, SPRAYS 
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ans wields iron 
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STEAM TURBINES BUSTION ENGINES 


REFRIGERATION WELL WATER, ICE, CHEMICAL COOLING SYSTEMS MOTORS STEAM ENGINES 


AND THESE EQUIPMENT ELEMENTS DISTRIBUTE AND COORDINATE 


PIPING 





THE TOOLS 


In air conditioning, the tools of the job are the equipment elements com- 


mercially available. Here they are, rounded up for your convenience 


Filters 


REMOVAL of impurities from air is the ing materials are used in throwaway 
first step in conditioning; the problem units, but the frame is of fibre board; 
is to get effective cleaning with mini- the entire unit is cheap enough to 
mum resistance to air flow. Standard throw out when full. 
devices are filters and air washers. Flat and crimped wire screens, cop- 
Dry filters clean air by straining, per mesh combined with metal baffles, 
viscous filters by causing particles to all coated with viscous oil, are 
impinge on a sticky surface. Each is used as filtering mediums in: perma- 
made in three forms—permanent, re- nent viscous filters. Mesh is usually 
newable, and throwaway. For heavy coarser at face of element. Filters are 
duty, automatic, self-cleaning viscous cleaned with steam or in an oil sol- 
filters are used. vent. In the renewable type, split- 
Permanent dry filters have felt or wire mesh, or steel-wool elements, 
flannel elements disposed to give a coated with viscous adhesive, are used 
large surface in the air stream. The in metal frames. 
element can be removed from the Throwaway units have adhesive- 
frame for dry cleaning or ean be coated elements of spun-glass or split 
cleaned in place with a special vacuum wire, and cheap, fibre frames. 
attachment. Dry renewable _ filters A slowly rotating curtain of woven- 
use cotton or paper cellulose in wire screening or  rough-surfaced 
frames arranged so that filter sheets louvre plates is employed in the auto- 
can be easily replaced. Similar filter- matie viscous filter. Immersion in the 


TYPICAL FILTERS 
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oil bath at the base cleans the screen 
and coats it with oil for the next trip. 

Use automatic filters for large air 
volumes and long operating hours, 
viscous filters for heavy loads and 
coarse dusts, dry filters for lighter 
loads and fine dusts. Balance first 
cost, higher for cleanable types, 
against maintenance costs. Install 
more filtering capacity than fan ¢a- 
pacity, allow for additional static 
head of filter, arrange filters for good 
air distribution, and don’t overload 
them. 

Air washers will clean air but are 
not generally as efficient as filters, 
particularly on fine dust and smoke. 
30th are sometimes used. Electro- 
statie precipitators are highly effi- 
cient, but high in cost, and are not 
yet widely applied to comfort condi- 
tioning. 
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COMMON ARRANGEMENTS 


OF PANEL UNITS 





Coolers and 
Dehumidifiers 


Since dehumidifying can be accom- 
plished by cooling, both jobs are usu- 
ally done at once and by the same 
equipment. An exception to this rule 
is the chemical dehumidifier, which re- 
moves moisture by adsorption. 

Cold sprays, cooling coils, or com- 
binations of both are used. In the 
air washer, air moves through a fine 
mist of cold water, is nearly saturated 
and is cooled close to water tempera- 
ture. Reheating raises temperature, 
but moisture content remains fixed, so 
relative humidity goes down. 


Cooling Coils 


Cooling coils are of two types, one 
for direct-expansion of refrigerant, 
the other for circulation of chilled 
water or brine. Direct-expansion 
coils, or evaporators, have extended 
surface for efficient transfer and con- 
sist of tubes arranged in parallel, with 
distributing and collecting headers for 
better circulation of refrigerant. Con- 
struction takes into account need for 
freedom from leaks. Coils for water 
or brine circulation have extended sur- 
face also, and are usually continuous 
with return bends. 

Spray and coils are sometimes com- 
bined, as in the unit illustrated. This 
makes possible winter humidifying. 
Coils for cooling water may be em- 
ployed for heating with hot water 
during the winter season, but ex- 
tended-surface steam coils are more 
usually used for this purpose. 

The silica-gel dehumidifier  illus- 
trated is typical of the chemical type. 
Air flows over beds of adsorbent mate- 
rial and moisture is removed. The dry 


;Moisture 
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air has a higher temperature because 
of the change of state. When the 
bed gets saturated, the air current 
is switched through another bed, and 


Fans, Dampers and Grilles 


PROPELLER fans are low in cost, com- 
pact, and economical. They may be 
used where resistance is small and 
some noise is not objectionable. Most 
applications, however, require cen- 
trifugal fans. Forward-curved-blade 
fans have low tip speeds, large capaci- 
ties, and are quiet. Backward-curved 
fans run at higher speeds and occupy 
more space. 

Fan selection is based on efficiency 
and noise limitations; these depend on 
outlet velocity, tip speed, and static 
pressure. Tables of data are given in 
handbooks. Other factors are size and 
weight, drive, and first cost. 

Motors are the most common fan 
drives. They may be direct-connected 
to high-speed fans, but are belted in 


most cases. Motor horsepower should 
exceed fan rating by about 20% for 
forward-curved fans, but can be close 
to rating for backward-curved fans 
with non-overload  characteristies. 
Available steam at low cost, or need 
for exhaust steam, makes turbine or 
engine drive economical. Fan eapac- 
ity may be controlled by speed change 
or, more cheaply, by throttling damp- 


ers. 


Supply Outlets 


Conditioned air must be introduced 
into a room at good velocity and low 
temperature to reduce the amount of 
air handled, and must mix thoroughly 
with room air so that proper distribu- 
tion results. 


POWER ¢ FEBRUARY, 1938 


Seeeeeeseece seca 


LE 


LLL 


Flooding. 
header 


Pitti) 171 111 Viti itt 




















the moisture is driven from the ad- 
sorbent material by heating. Lithium 
aluminate is another solid adsorbent, 
or a hygroscopic solution may be used. 


Air-supply openings are pressed 
steel, wire screen, cast iron or bronze 
grilles with decorative faces. When 
equipped with deflecting vanes or 
louvre shutters, the unit is a diffuser 
or register. Capacity depends on 
number and size of openings and on 
permissible velocity. Too-high veloc- 
ity means noise and drafts. Grilles 
are also rated on “throw,” the distance 
over which the air will carry. Spe- 
cial air outlets include combined light- 
ing fixtures and outlets, and false ceil- 
ings perforated for air diffusion. 

Dampers control air quantity and 
direct air flow. Regulating dampers 
are normally of the louvre-type for 
close control and guiding dampers are 
gate-type. 


(83) 65 





Refrigeration Equipment 


TakinG heat from air is one of the 
biggest jobs in air conditioning. The 
easiest way to do it is by natural means 
where available, direct cooling by 
well water, for example. Here, tem- 
peratures depend on subsurface condi- 
tions and vary even in the same 
locality. Well-water temperature is 
rarely below 55 F, but a plentiful 
supply at even 65 or 70 F is valuable. 

Where low first cost is desired, ice 
is sometimes used. The simplest plan 
is to blow air over the ice, but it is 
more usual to melt ice in a tank of 
water or under a spray, circulating 
the resulting chilled water. Melting- 
chamber insulation minimizes heat 
leakage. 

Because these methods have definite 
limitations, mechanical refrigeration 
is generally employed. Essential 
parts of a refrigeration system are: a 
compressor to raise the pressure of 
the refrigerant vapor, a condenser to 
cool and liquify it, and an evaporator 
in which the refrigerant can boil, ab- 
sorbing heat from its surroundings. 

Reciprocating and centrifugal com- 
pressors are of most importance; 
rotary displacement compressors find 
principal application in small room 
coolers. Ammonia, the traditionally 
standard refrigerant for reciprocating 
machines for its high economy, is 
rare in air conditioning because of its 
toxic hazard. Carbon dioxide is safe 
but relatively less economical. <A 
newly developed refrigerant, Freon, 
combines acceptable thermal proper- 
ties with comparative freedom from 
hazards. Ethyl chloride, methyl chlor- 
ide, and SO, are used in unit room 
coolers where the total quantity of ‘re- 
frigerant is small. 

Most reciprocating compressors for 
air-conditioning service are vertical, 
single-acting, multi-cylinder machines. 
Unit size ranges from fractional to 
about 1000 hp. Freon compressors 
require special lubrication since Freon 
and ordinary oil mix. Non-mixing 
lubricants must be used or means for 
separating oil must be provided. 

Most economical output control is 
by speed change, but cost of variable- 
speed drive makes it little used. 
Throttling flow of condensing water 
or refrigerant reduces capacity but 
wastes power. Normally, capacity re- 
quirements are met by starting or 
stopping machines, if more than one 
is installed. On large machines, ca- 
pacity is controlled by cutting out in- 
dividual eylinders, by holding their 
suction valves open; by clearance 
pockets; or by a bypass which opens 
a portion of the cylinder to suction 
pressure. 

Evaporators used to cool air di- 
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rectly have extended-surface tubes in 
which refrigerant flows, while those 
used to chill water are usually of shell- 
and-tube construction, with water in 
the tubes and refrigerant outside. 
Normal condenser equipment is also 
shell-and-tube, with cooling water in 
the tubes, refrigerant outside. Most 
manufacturers build _ self-contained 
units consisting of compressor, drive, 
condenser and control equipment, all 
mounted on a base, ready for connec- 
tion to electric and water supply and 
refrigerant coils. Upper limit on 
these is about 50 hp; larger installa- 
tions are assembled on the job from 
standard units. 

Water and Carrene are used in 
centrifugal compressors, which are 
well adapted to handling large-volume, 
low - compression - range refrigerants. 
Resembling multi-stage centrifugal 
pumps, they raise pressure in small 
steps. Most are built as units com- 
plete with condensers, evaporators 
and auxiliaries, in sizes ranging from 
100 to about 1000 hp. Evaporation 
takes place at high vacuum and a 
separate vacuum pump or steam-jet 
ejector is required to take care of 
leakage. In water units, the evapor- 
ator is only a shell, since the refriger- 
ant is used as a circulating medium, 
evaporation of a portion chilling the 
remainder. Water-vapor systems are 
good for temperatures down to about 
40 F. In Carrene units, evaporators 
are shell-and-tube; both water and Car- 
rene units use shell-and-tube condensers. 

Capacity control for centrifugal- 
compression units is most effectively 
and economically obtained by speed 
variation, but constant-speed opera- 
tion is possible with suction or con- 
densing-water throttling. 


Speeds 


Reciprocating compressors operate 
at or near motor speeds. Motor drive 
through V-belts is most common, usu- 
ally being lowest in eost. Direet- 
connected synchronous motors on 
large machines help power-factor cor- 
rection; induction motors offer low 
investment. Availability of steam and 
use for exhaust make steam-engine 
drive worthwhile. Where fuel prices 
warrant, internal - combustion - engine 
drive offers attractive possibilities, 
particularly if waste heat can be used. 

The high rotative speed of centrif- 
ugal compressors makes them well 
suited to direct-connection with effi- 
cient high-speed turbines, giving vari- 
able speed control with attractive 
heat- balance possibilities. | Motor 
drives usually require step-up gear- 
ing. Slip-ring motors may be used 
to control output by speed variation. 
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Refrigeration with water vapor may 
be effected by steam-jet ejectors in 
place of centrifugal compressors, the 
systems being similar in other re- 
spects. Such units are well suited 
where low-cost steam is available. 
Usual practice is to employ multiple 
jets, starting and stopping individual 
ejectors to provide output control. 

In a system of cooling in which 
moisture is removed from air by a 
hygroscopic salt solution (see facing 
page), the latent heat (turned into 
sensible heat) is removed by cooling 
water flowing through extended-sur- 
face coils. A portion of the diluted 
solution is pumped to a concentrator 
where it is warmed in a heat ex- 
changer by the leaving concentrated 
solution, which is thereby cooled. 
Passing to the top, the dilute solution 
is warmed further, and sprayed over 
two layers of evaporative packing with 
steam-heating coils between. This en- 
tire passage is counterflow to a cur- 
rent of outside air. Moisture is 
evaporated at a rate controlled by the 
amount of steam admitted to the heat- 
ing coils. 

Similar systems use solid adsorb- 
ents, used as silica-gel and lithium 
aluminate; in an intermittent cycle, 
air passes through one bed of ab- 
sorbent while a second is being dried 
by heat, and then the flow reverses. 


Cooling Water 

All refrigeration systems require 
water for cooling. Cost of well and 
city water, sewage problems, and local 
ordinances against excessive water 
use have turned attention to water 
saving. Evaporative condensers will 
save approximately 90% by utilizing 
air to remove heat. Water, sprayed 
over the refrigerant coils, countertlow 
to a strong stream of air, fan-pro- 
pelled, gives up heat to the air by 
evaporation. Only a fraction is 
evaporated; the remainder is recircu- 
lated by a pump. Evaporative con- 
denser units are built for compressors 
up to about 100 hp. 

For larger installations, cooling 
towers take heat from water circu- 
lated in a conventional condenser. 
Large surfaces of water are brought 
into contact with an air current for 
evaporative cooling. Natural-dratt 
towers are latticed, foreed-draft towers 
have tight shells with propeller fans 
in the base. Occasionally spray ponds 
eool condenser water. Where no 
ground space is available, a flat roof 
may be used as a pond. 

The illustration shows some typical 
units of refrigerating equipment ar- 
ranged in combinations. Naturally, 
many other combinations are possible. 























REFRIGERATION EQUIPMENT 
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CHEMICAL COOLING SYSTEM 


These are typical refrigeration-equipment elements 
arranged to show some possible combinations 
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TYPICAL UNIT CONDITIONERS 


SELF-CONTAINED UNIT WITH AIR- 
COOLED COMPRESSOR, COOLING 
COILS, FAN, AND FILTER 


SUSPENSION UNIT WITH COILS FOR 
HEATING AND COOLING, AND FAN 





SELF-CONTAINED UNIT WITH WATER-COOLED 
COMPRESSOR, COOLING COILS, FAN, AND FILTER 


UNIT WITH BYPASS AND FACE DAMPERS. 
HEATING AND COOLING COILS, HUMIDIFIER, 


FANS. AND FILTERS 


UNIT WITH HEATING AND COOLING 
COILS, HUMIDIFIER,FAN, AND FILTER 


Pumps, Piping and Ducts 


Pumps for air-conditioning service 
should be compact, efficient and 
trouble-free. Most common is the cen- 
trifugal type in a combined pump- 
motor unit, with both elements 
mounted on the same shaft and base. 
Piping follows standard low-pressure 
and refrigeration practice. See special 
section, “Fluid Highways,” in Decem- 
ber and Mid-December Power. 
Galvanized iron and copper-bearing 
steel, in gages from 18 to 26, are usual 


duct materials. Joints should be flat 
inside; stiffeners should be used for 
duets more than 18 in. on the horizon- 
tal side or 24 in. on the vertical. 
Duets shou!d be short as possible, of 
proper area to give reasonable air 
velocities, and free from close bends, 
sudden contractions and expansions, 
and sharply divergent branches. Round 
duets give least friction, square ducts 
are slightly better than rectangular 
forms. 


Controls and Instruments 


CONTROLS maintain desired air condi- 
tions with maximum operating econ- 
omy and provide for safety. Principal 
control elements are thermostats, sen- 
sitive to temperature; humidistats, 
sensitive to relative humidity; psychro- 
stats, sensitive to changes in the dif- 
ference between dry and wet bulb 
temperature, and pressure controllers, 
sensitive to pressure changes. Auxil- 
iary elements are damper motors, con- 
trol and solenoid valves, relays, and 
program switches. Most control im- 
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pulses are not strong enough to actu- 
ate dampers and valves, so_ pilot 
systems are used with either electric or 
compressed-air power. 

Control systems are classified as 
manual, semi-automatic, or automatic, 
and may be either 2-position or modu- 
lating. 2-position control operates 
without intermediate positions between 
extremes such as “off” and “on”; 
modulating control means that equip- 
ment is regulated in proportion to 
changes in the actuating medium. 
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Permissible velocities in air duets are 
fixed by noise requirements and by 
friction, which increases as the square 
of the velocity. Recommended veloci- 
ties range from 600 fpm for branch 
ducts and risers to 1000 fpm for hori- 
zontal duets. Noises originating in, or 
transmitted to ducts may be con- 
trolled by lining the ducts with absorb- 
ent material. Canvas joints between 
duct and equipment, and between duct 
sections cut down noise transmission. 


Simplest control system is that with 
a single control point, suitable. for 
small spaces and where individual eon- 
ditions or preferences are not im- 
portant. For larger spaces, where con- 
ditions vary from point to point, the 
zone system is employed, with controls 
in each division of the space. Indi- 
vidual control is less widely used, but 
offers the most accurate and flexible 
eontrol for large buildings with numer- 
ous small spaces, particularly when 
individual preferences must be met. 








Unit Systems 


Unit conditioners combine, in one 
housing, some or all of the pieces of 
equipment previously described. The 
simplest unit consists of a fan and 
coils for circulation of chilled water 
or refrigerant. A suspended cooler of 
this type is illustrated. 
Self-contained units include refriger- 
ating equipment; in small sizes the 
condenser is air-cooled; in larger 
sizes, water-cooled. One such unit (see 
illustration) is housed in a decora- 
tive casing suitable for an office. The 


larger unit, also illustrated, is adapted 
for commercial use. 

Units which perform all functions 
except refrigeration, which is supplied 
from a remote point, have many appli- 
cations. Two types are illustrated; 
each contains filters, equipment for 
humidifying and dehumidifying, heat- 
ing and cooling, and fans. One is 
equipped with damper for bypassing 
a portion of the return air around the 
conditioning elements, using it to re- 
heat the conditioned air. These units 


Industrial Conditioning 


PROCESS requirements have led to de- 
velopment of special equipment for 
industrial conditioning. Typical are 
devices for direct humidification, sim- 
plest of which is the atomizing jet. 
Water is sprayed into the room by 
compressed air from an adjoining 
pipeline (see illustration). In high- 
duty humidifiers, a fan forces air 
through a casing in which a high-pres- 
sure water spray is generated. Superior 
mixing and distribution result. A vari- 
ation gets along without the fan, de- 
pending on the aspirating effect of the 
nozzle. In the centrifugal or self-con- 
tained humidifier, water is thrown off 
a rapidly spinning disk as a fine spray 


into the surrounding atmosphere. 

Absorption dehumidifiers using silica 
gel, lithium aluminate, ete, meet de- 
mands for dry air in industry, as do 
air washers or expansion coils in either 
local or central-station units. 

Air conditioning has made some 
changes in industrial cooling practice. 
In modern cooling rooms, old-fashioned 
coils have been replaced by cooler units 
housing brine or direct-expansion 
coils and fans for air circulation. These 
units provide more uniform cooling at 
lower cost. 

Dust-free air for industry is ob 
tained by filtration, or by the newly 
developed electrostatic preeipitator. In 


are ordinarily used with a duct system, 
and are really small-scale central 
stations, 

Manufacturers of units offer a wide 
selection of designs, suitable for wall, 
floor, or ceiling mounting, in either 
horizontal or vertical positions. Some 
are equipped for cooling by cireula- 
tion of chilled water, some by circu- 
lation of refrigerant. This flexibility 
plus the relatively low cost resulting 
from standardized production, makes 
these units extremely versatile. 


the latter, dust-laden air is given a 
high-potential electric charge and the 
dust particles are attracted to vanes 
charged with electricity of opposite 
polarity. 

The possibility of odor-free air 
where needed is held out by an odor- 
removal device which utilizes activated 
earbon as the purifying element. The 
illustration shows a eartridge of this 
material; units are made by assembling 
a number of such cartridges (the num- 
ber depending on the air flow) on 
plates in a housing which becomes part 
of the air-handling system. Standard 
assemblies are available for handling 
air flows up to about 10,000 efm. 


TYPICAL INDUSTRIAL CONDITIONING EQUIPMENT 
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BUILDING A SYSTEM 


Each air-conditioning job is an individual problem for which any of several 


solutions may be saiisfactory. Here are general rules that will help in finding 


the answer for certain classes of buildings 


Theatres 


To avorp shock on entering and leav- 
ing, temperatures should not be too 
much below outdoor temperatures. 
With outdoor temperatures ranging 
from 95 F down to 70 F, inside tem- 
peratures should range down from 80 
F to 72 F, with humidities from 45 
to 60%. Largest part of cooling 
load is heat and humidity from occu- 
pants; little or no heating or humidi- 
fying is needed in winter. Removal 
of odors and smoke is a problem 
which in most eases is met by bringing 
in large quantities of fresh air. Re- 
cently-developed odor-removal devices 
may provide another solution, per- 
mitting more recirculation. 
Conditioning a single space makes 
the central-station installation a natu- 
ral choice. A major difficulty is air 
distribution within the auditorium, to 


avoid drafts and hot or cold spots. 
The typical theatre installation illus- 
trated uses space above the ceiling and 
below the floor as plenum chambers. 
Good distribution is effected by intro- 
ducing conditioned air through num- 
erous diffusing outlets in the ceiling 
and removing air through a large 
number of grilles located below the 
seats. In most cases, the air replaced 
by fresh air leaves by way of the 
front doors, cooling the lobby and 
space under the marquee. 

In small theatres, without balconies, 
air distribution from front to rear 
may be used, while for theatres in the 
1000- to 2000-seat class, rear-to-front 
distribution is recommended. 

Noise control is particularly im- 
portant in theatres. This means vi- 
bration-absorbing foundations for 


Detail of 
diffusion outlet. 


equipment, lining in the duets, and 
lagging on duets passing through 
noisy spaces. 


Stores 


AGAIN short-time occupancy is the 
rule, but in stores most of the cooling 
load is due to lights rather than 
patrons or salespeople. In many 
eases, it is satisfactory merely to de- 
humidify, and reduce temperature to 
approximately the same as that out- 
side. 

In large, multi-story store buildings, 
conditioning is often confined to ac- 
tive departments on the lower floors 
and to isolated units such as restau- 
rants and beauty parlors. 

Large floor area, and relatively low 
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TYPICAL THEATER INSTALLATION 


Pump 


Compressor unit including 
water cooler and condenser 


: Reheating 
coils rastelaleig coils 


Preheating Spray 








| a 











































































































































































































Seccese 
ies Nicey ir a. ¥ ay ‘ 
False ceiling 
lous aleleh-(-Ma tare lllaclons 
fF Bee Roof 
vy; _ 
x > Z 
bee 4 Bypass f 
7 
i as AYN — 
Top F i } a eee 
Filter | 
. eed | 
—- Nd pS itt — on M 
wasner 
a { oe 
—)) A ae 
¢ B 
ig 
a FB ae BSE 
Pe batiaalke (Wiens > Sd 
| Intermediate Floors 
A ~ fii] + fini) Supply duct 
<4 
L Lg Bai’ 
= 
ull + 
o}|, w - 
+} Nox re ee 
5 : | oo 5 
2 Main Floor ce + 
3 Re: yo 
; av» 
5 Tn Unt 
(MEE ILL ISY HE SPELL LDES . LLIB CAI SOI | SLDOIDIILGEG AAA 
i a —* Return duct 
| | d +, Return-water header-,, neste f+ Ir . 
] Bs | ba 
1 Boe ss 
t 
i —+—}_ 
bee] i Chilled-water heowler--4 Ae { 
} : PRS Centrifugal 
mA BS 
| water-vapor} | 


TYPICAL STORE INSTALLATIO“L 


refrigeration} 
unit | 


LU 

















ISS 





) ROVER 


lighting loads. Restaurants have the 
added problem of smoke and food 
odors. The poor load factor for all 


air through ceiling outlets. Similar 
arrangements might be used for the 
beauty parlor, directors’ room, ete. 


ceiling height, mean long horizontal 
duct runs for distribution; cooling on 
seattered floors means long riser ducts 


if a central-station system is used. 
The typical department-store installa- 
tion illustrated shows one way of 
handling the problem; there are many 
others. All refrigeration is produced 
in the basement, and chilled water is 
circulated to various parts of the 
building. On the main floor, condi- 
tioning equipment is located in a ma- 
chinery room used as plenum chamber. 
Fresh air enters through the dampers 
and mixes, in the room, with a portion 
of the recirculated air, the remainder 
of which is bypassed around the equip- 
ment and is used to reheat the condi- 
tioned air. 

The typical intermediate floor illus- 
trates a variation; the machinery 
room is located in the interior, fresh 
air being brought in by a duet. All 
air mixing is done in the housing of 
the conditioning apparatus. In each 
case, conditioned air is supplied to 
the floor by horizontal ducts with the 
necessary branches. Also illustrated 
is the use of unit conditioners of the 
large type. Such a unit is shown in 
the penthouse restaurant, taking in 
fresh air and supplying conditioned 


Most department-store installations 
are made in old buildings. Thus, win- 
ter heating is usually by radiators; 
the air-conditioning system is only 
called on for ventilation and humidi- 
fying. It also makes the installation 
of duets physically difficult. Space is 
at a premium and appearance is im- 
portant. Horizontal ducts are usually 
hung from the ceiling and _ then 
furred-in for concealment. In many 
eases, false ceilings, or other archi- 
tectural details may be utilized. Gen- 
eral noise levels in stores are high 
enough to make special noise elimina- 
tion unnecessary. Small stores may 
be conditioned economically with unit 
conditioners, with or without duets. 


Hotels 


Hore air conditioning presents a 
different variety of problems. To date, 
most attention has been directed to 
lobbies, restaurants, bars, ballrooms, 
and other public spaces. Again short 
occupancy is the rule, with fairly high 
human loads, and in some eases high 
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these rooms must be considered; low 
investment is indicated. As a general 
thing, unit conditioners, of a type 
dictated by the size and nature of the 
room, may be successfully applied, es- 
pecially if no general conditioning is 
installed. Full-automatie control is 
usually not necessary. 

Guest-room cooling in hotels intro- 
duces complications of cost and design, 
but there are numerous solutions. II- 
lustrated is a central-station installa- 
tion, with all needs supplied from 
refrigerating and conditioning equip- 
ment in the basement. Risers from 
the main fan feed local recirculating 
fans which act as boosters and at the 
same time mix the conditioned air with 
recirculated air before delivering it to 
individual rooms. Proportioning damp- 
ers at each fan permit control of air 
conditions in each part of each floor. 
This arrangement takes the place of 
a bypass at the main unit. Return 
air from the corridors is earried back 
to the conditioning unit by a vertical 
duct. 

A common method is to supply 
rooms on a single floor from a unit 
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conditioner located in a service room 
on the same floor, and piped to the re- 
frigerating unit in the basement. An- 
other variation, often used where only 
selected rooms are conditioned, is to 
mount a eeiling-type unit, of: small 
size, in a eloset, with air supply 
through a grille over the door. Re 
frigerating equipment may be located 
on the same floor or even more -re- 
motely. Portable self-contained units 
with refrigeration in the cabinet give 
great flexibility, permitting the con- 
ditioning of any room as desired, with 
a minimum investment. 

Many methods of installing duct- 
work in existing hotel buildings are 
available. If corridors have adequate 
head room, supply ducts may be hung 
under the ceiling and furred-in for 
concealment. Branch duets furnish 
conditioned air to each room. Return 
air passes into the corridor through 
soundproof louvre-type grilles in- 
stalled in place of a transom, and is 
drawn through the corridor to main 
grilles leading into the return riser. 
Where lack of headroom bars the in- 
stallation of ducts in corridors, ducts 
may pass through the rooms if care is 
taken to conceal or disguise them. For 
quietness, duct lining is used. 

Controls on conditioning units may 
be set to maintain desired tempera- 
tures, or a saving on refrigeration 
may be affected by working at a fixed 
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POINTS TO REMEMBER 


WatcH city ordinances covering type 
of equipment that may be used, manner 
of installation and operation. 


Look out for taxes on sewer outlets or 
water-use restrictions. 

REMEMBER that the future promises ris- 
ing water rates. 

ALLow for expansion if you start with 


partial conditioning. 


CHECK the reputation of the equipment 
manufacturer and the local 
tion. 


organiza- 


REMEMBER that competent designing en- 
gineers are worth their fee many times 
over. 


Be SURE you understand fully what per- 
formance guarantees include. 


Don’t forget that total cost is fixed 
charges on first cost, plus operating and 
maintenance costs. 





differential below outside temperatures. 
This latter arrangement has been re- 
ported satisfactory in some eases. 
Where rooms are supplied by ducts, 
individual control of air supply is usu- 
ally provided. 

In large hotels, especially those gen- 
erating their own power, refrigeration- 
equipment drive should be selected 
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ee “SYSTEM 
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CIRCULATING 
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TYPICAL 
HOTEL 
INSTALLATION 


with attention to heat balance. Tur- 
bine or engine drive may utilize boiler 
capacity already available and may 
provide exhaust for water heating. 
Other combinations may prove desir- 
able after the question is studied. 


Offices 


OFFICE buildings have many points 
in common with department stores 
and hotels, from the air-conditioning 
standpoint. However, due to long- 
time occupancy and sedentary employ- 
ment of occupants, more care must be 
given to determining temperature and 
humidity conditions for comfort, and 
control must be more accurate. Sun 
load may be an important part of the 
total cooling load, and means of tak- 
ing care of changes during the day 
should be provided. Uuual practice 
is to divide the space into zones, con- 
ditions in each being adjusted auto- 
matically. 

For large buildings, central refrig- 
eration, with fan-rooms at strategic 
points (similar to that illustrated for 
the department store) is usually best. 
Duct problem is midway between that 
of department store and hotel. In- 
dividual control of air supply may be 
required in private offices, and unit 
conditioners meet local conditioning 
problems with flexibility. 


























(50 tons* and over equivalent refrigerating capacity—installed since January 1, 1936) 
REFRIGERATION 
*50 tons was selected as an arbitrary mini- x ini é 7. = 
mum to keep table within reasonable length § wt Ee 2 = & é ~ 
o = © we ss o o 7 
Ee #6 e822 ia: 3% 2 eE we § § 2 SE 8 
32 ge 38 & 5S Sa $e §& az G8 gs 
gn $3 gs 3 2 S28 $28 § es §s ¢ e « gs & 
as SS gh # 3 ge ge =f s ge we F | FS 
Owner and Location KS) | a = ¢ = 8 2 4 8 8 = i Zz & S| 
20th Century-Fox Film Corp, Los Angeles... Y AW,DF CC Cc 2 750 CE SO2 M CW CT CFC SC 24 1000 ASZI 
Exp & Convention Hall, Houston, Tex..... Y AW " C 2 200 RC FR M CW CT CFC SCR 4. 150 ASI 
Lafayette Theatre, Buffalo, N.Y........... Y AW,VF AW Cc l 170 CE CA M CW NR CFC SC 3 68 AI 
RKO Theatre, Highland Park, Mich....... Y DF CC Cc 3 150 R FR M WW CT DEC sue 3 80 PI 
Capitol Theatre, Wheeling, W.Va.......... Y DF cc e 1 45 RC FR M ww _ crT {DEC } SCR 4 100 AS 
Westown Theatre, Detroit, Mich.......... S VF CC ish 135 RG FR M CW NR_ DEC I 35 PS 
Electric Theatre, Kansas City, Kan........ Se aia CC ete. 130 RC FR en D Pee ans 
Peoples Theatre, Chicago, Ill.............. Ss sate ae. 130 RC FR M CW NR se 
Roseland Ballroom, New York, N.Y........ Be skecns Dats ea 125 RC FR M CW NR > Hee 
Paramount Theatre, Texarkana, Tex....... S VF CC Se. 121 RC FR M CW _ EC DEC AS 
Stratford Theatre, Chicago, IIl............. Y DF CC Cc 2 120 RC FR M CW CT DEC SR 4 80 AS 
Strand & Capitol Theatres, York, Pa....... Y DF Cc Cc 1 115 RC FR M CW EC DEC SR 2 80 AS 
‘Grand Theatre, Topeka, Kan.............. Be saaros CC Aen 115 RG FR M vcs DEC me ee 
Alvin Theatre, Pittsburgh, Pa............. Y DF cc Cc 2 Wo RC FR M WW NR (Sie } sc 2 80 PS 
Aldine Theatre, Wilmington, Del........... Y AW AW,CC C | 110 RC FR M CW EC DEC aks 3 85 AS 
Tivoli Theatre, Brooklyn, N. Y............ Y DF CC See a JO WW HO M ... nee wave sc I 41 MS 
Luxor Theatre, New York, N.Y........... ee CC .- 103 RC FR i, See «. DEC ae era Sate me 
Symphony Theatre, Chicago, Ill........... YY We CC 3 102 RG FR M CW NR_ DEC SC 1 46 AS 
Jeffery Theatre, Chicago, IIl............... Y VF CC 5 100 RC FR M CW NR DEC SC 1 42.5 AS 
Norside Theatre, St Louis, Mo............. Y DF CC 4 100 RC FR M CW CT DEC SCR I 35 PS 
Camerford Theatre, Scranton, Pa.......... S VF CC ma 2 100 RC FR M CW EC DEC | 40 AZ 
Ogden Theatre, Chicago, Ill............... Y BE CC Cc 2 100 FR M CW CT DEC SR 2 60 AS 
Midwest Theatre, Chicago, Ill............. i es oe a3 2 100 RC FR M CW NR hts 
Beyer Theatre, Excelsior Springs, Mo...... S | ..-- CC meee Sy 100 RC FR M CW CT DEC SC 1 M 
Arcade Theatre, Jacksonville, Fla.......... XY WE CC Cc 4 95 RC FR M CW EC DEC sc 2 30 AZ 
Brighton Theatre, Chicago. Ill............. pean hectare ae sain 90 RC FR M CW NR ware 
Colonial Theatre, Pittsburgh, Pa........... See CC 1 90 RC FR M ns cos DEC oa 
Liberty Theatre, Sedalia, Mo.............. Simones CC | 90 RC FR M - DEC ers 
Illinois Theatre, Centralia, Ill.............. ee CC 1 90 RC FR M a DEC ae Gare 
Kennedy Theatre, Kirksville, Mo.......... i cases CC “ae 90 RG FR 1 eee --- DEC ig ae 
Saenger Theatre, Biloxi, Miss.............. Y ‘VE CC Cc 2 87.5 RC FR M CW EC DEC WC Reni AS 
Rhodes Theatre, Chicago, Ill.............. x VE CC wae 86 RC FR M CW NR DEC SC 1 35 AS 
Strand Theatre, Port Arthur, Tex.......... Y DF CC Cc 2 85 RC FR M WW NR DEC SCR 3 50 AS 
Palmer Park Theatre, Highland Park, Mich. S aoe re Savane 81 RC FR M CW NR ‘nls ges cae, eae Mala 
Washington Theatre, Detroit, Mich........ S .VF CC 2 80 RC FR M CW EC DEC 1 24 PS 
Liberty Theatre, Pittsburgh, Pa........... S VF CC 2 80 RC FR M CW EC DEC 1 28 AS 
‘Gadsden Theatre, Gadsden, Ala........... S VF CC 2 80 RC FR M CW CT DEC SC 1 40 AS R 
15th & Lewis Theatre, Tulsa, Okla......... XY DF CCG Cy 2 80 RC FR M CW EC DEC SC 1 30 AS | 
Colonial Theatre, New York, N.Y.......... S cc 2 80 RC FR wae DEC ie a |= 
Paramount Theatre, Monroe, La........... pS ME CC 2 79 RC FR M CW EC _ DEC aenre AS }< 
Stadium Theatre, Evanston, Ill............ D4 MAN CC 2 78 RG FR M CW NR DEC SC 1 32.5 PS |S 
Tower Theatre, Oklahoma City, Okla...... Y DF cc S. 2 75 RC FR M CW EC DEC sc 1 30 AS/|% 
Shea Theatre, Cambridge, Ohio............ Y VE CC 3 75 RC FR M WW NR DEC SC 1 21 as/F 
Paramount Theatre, Gulfport, Miss........ S VF CC 3 73, «=RC FR CW EC DEC ! ‘ AS 
Paramount Theatre, Alexandria, La........ S VF cc 3 70.5 RC FR CW HC DEC. ... 1 AS 
Beacham Theatre, Orlando, Fla............ oS Nae CC 2 70 RC FR M CW EC DEC SC 1 28 AS 
Florida Theatre, W. Palm Beach, Fla....... S VF CC coe 70 RC FR M CW EC DEC SC 1 28 AS 
‘Cosmos Theatre, Chicago, Ill.............. x DE cc c 2 65 RC FR M CW CT DEC SR 3 40 AS 
Isis Theatre, Fort Worth, Tex............. S DF CC ae, 63 RC FR CW CT DEC eta 1 25 AS 
Haymarket Theatre, Chicago, Ill........... S DF CC | 62 RG FR M CW NR DEC SC es paws AS 
Regent Theatre, Wellington, Kan.......... 8S DF CC I 62 RC FR M WW EC DEC se... Baas MS 
Granada Theatre, Lawrence, Kan.......... Ss AW CC 1 62 RC FR M CW CT DEC sc 1 30 As 
Strand Theatre, Memphis, Tenn........... x Ve CC Cog 62 RC FR M CW EC DEC SC l Be AS 
Strand Theatre, Hays, Kan............... 5 CC l 62 RG FR M CW NR_ DEC div 1 20 MS 
Saenger Theatre, Vicksburg, Miss.......... So VE CC 3 60.5 RC FR M CW EG DEC... 1 AS 
H B Yost, Harrisburg, Pa...........00005. Y DF cc c 1 6 {ROY He ow Gh ONE Ske} wo 1 5 as 
Adams Theatre, Detroit, Mich............. Ss VF CC aera’ 60 RC FR M WW NR_ DEC ae | 40 PS 
Rialto Theatre, Atlanta, Ga............... x VE CC eae. 60 RC FR M CW T EC sc 1 22 AS 
Bardayon Theatre, Poughkeepsie, N.Y..... 5S  V i CC es: 60 RG FR M CW EC DEC res 1 28 AS 
Carmen Theatre, Philadelphia, Pa......... Y ODE CC Cc 1 60 RC FR M CW 1C DEC SCR 3 40 PS 
Sheridan Theatre, Washington, D.C........ Y DF cc Cc 1 60 RC FR M CW EC DEC SCR 3 40 PS 
Tivoli Theatre, Michigan City, Ind........ S AW,VF AW,CC 2 oo {to Et ww ow Ne} DEC 2 24 PS 
Christian Science Church, Baltimore, Md... S VF CC Yai, Me 60 RG FR M CW NR_ DEC 1 16 AS 
Times Theatre, Chicago, Ill............... Ye OV CC ree 60 RC FR M CW NR DEC 1 35 AS 
Liberty Theatre, Covington, Ky........... y AW AW C 1 60 RC FR M WW CT DEC 3 35 Aid| 
Majestic Theatre, Shreveport, La.......... S VE CC eee. 57.5 RC FR M CW EC DEC... 1 AS 
Frolic Theatre, Chicago, Ill............... Y ODF CC C 2 55 RG FR M CW CT DEC _ SR 3 40 AS 
Hamilton Theatre, Chicago, Ill............ + Dr cc CG 2 55 RC FR M CW CT DEC SR y ee AS 
Rivoli Theatre, Long Beach, Calif.......... Y VE Cc ae 55 RC FR M CW SP DEC + 1 25 AS 
State Theatre, Hanover, Pa................ Y ODF CC C l 53 RC FR M CW EC DEC _ SR Zz 40 AS 
Paramount Theatre, Hot Springs, Ark...... S VF CC ee. 52 RC FR M CW EC DEC ; 1 AS 
Rex Theatre, Shreveport, La.............. Ye WE CC Go. 2 50.5 RC FR M CW 1c DEC WC I AS 
Park Hall Theatre, Cincinnati, Ohio....... Ss AW AW,CC See ak 50 RC FR M WW NR _ DEC ‘ete 1 14 AS 
Rhodes-Center Theatre, Atlanta, Ga..... i ee ee CC eee. 50 RC FR M CW CT DEC SC 1 18 AS 
5th Ave Theatre, Nashville, Tenn.......... S VF CC sare; Ge 50 RC FR M CW CT DEC SC 1 25 AS 
Teche Lines Inc, New Orleans, La......... yy Ve CC Cc 2 50 RC FR M CW EC’ DEC SC 1 PS 
Princess Theatre, Hopkinsville, Ky......... S VF CC Be ae 50 RG FR M CW CT DEC SC 1 20 AS 
Tivoli Theatre, Fort Worth, Tex........... Y DF CC Cc 3 50 RC FR M CW EC DEC SC 3 30 PI 
Princeton Playhouse, Princeton, N.J....... S ...- err cael 50 RC FR M CW NR ..... Soha inn, was 
Sevier Theatre, Johnson City, Tenn........ S | 50 RC FR M CW EC DEL 
Gimbel Bros, Philadelphia, Pa............. Y AW,VF AW,CC C 2 1200 CE CA M CW CT CFC SC 17 506 AZ 
Joseph Horne, Pittsburgh, Pa............. Y AW,VF AW,CC C 2 990 JE CA M WW NR CFC SC 25 =4ii AZ “ 
Goldsmith's, Memphis, Tenn.............. Y AW awcc C 2 770 {Rov yf) M WW CT CFC sR 8 500 PZ| 
Younkers Bros, Inc, Des Moines, Iowa..... Y AW AW C l 650 CE CA M WW NR CFC SC at + 258 AZ i) 
Sears Roebuck & Co, Kansas City, Mo..... S VF Ce Cc 2 630 RC NH; SE CW CT CFC a3 sais cake AZ | & 
Gimbel Bros, Pittsburgh, Pa............... Y AW AW C 2 600 RC FR M WW CT CFC SCR 5 500 PZ |% 
Davison-Paxon Co, Atlanta, Ga............ Y AW AW Cc 3 550 RC FR M WW NR CFC SCR 6 203 PZ 
Gold & Co, Lincoln, Neb. ................ Y VF SG eyo cies 540 WW HO 2 aes Rae CFC ee ivi edona AZ 
A — absorption system CO: — carbon dioxide MI — manual individual control SG — silica gel 
AI — automatic individ. control CT — cooling tower MS — manual! single control SJ — steam-jet compressor 
AS — automatic single control CW —city water ; MZ — manual zone control SL — steam radiation — local 
AZ — automatic zone control D — direct humidifying (in room) NH; — ammonia SOz — sulphur dioxide 
AVF — automatic viscous filter DE — diesel engine NR — no recirculation SP — spray pond 
AW — air washer DF — dry filter PI — semi-auto. individ. control ST — steam turbine 
BS — brine spray DEC — direct expansion — central PS — semi-auto. single control SW —sea water 
C — central dehumidification DEL — direct expansion — local PZ — semi-auto, zone control VF — viscous filter 
A — Carrene DECL — both DEC & DEL RC — reciprocating compressor WG — hot-water coils in duct 
CC — cooling coil EC — evaporative condenser RO — rotary compressor WL — hot-water radiation 
CE — centrifugal compressor FR — Freon S — summer cooling only WS — water spray 
CFC — chilled fluid — central GE — gas engine SC — steam coils in duct-central WW — well water 
CEL — chilled fluid — local H.2O — water SCL — both steam coils & radiation Y — year-round conditioning 


CFCL — both CFL & CFC M — motor SE — steam engine 
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or Summer 
Equipment 
Equipment 
Equipment 
1000 cfm 


Medium 


Owner and Location 


Year-Round 
Air-Cleaning 
Dehumidifying 
Humidifying 
No. of Uni 
Total Cap., 
Tons 
Refrigerant 
Drive 
Conden. 
Conden. 
Transfer Equip. 
Heating Method 
Tot. Fan Cap., 
Kind of Control 





Q 


F Loeser & Co, Brooklyn, N.Y AVF CC,SG 
M Rich & Bros Co, Atlanta, Ga........... y DF,AW AW 


John Shillito Go, Cincinnati, Ohio YC A AW,CC 
Wolfe & Dessauer, Ft. Wayne, Ind VF CC 
H & S Pogue, Cincinnati, Ohio VF 


Sears Roebuck & Co, Memphis, Tenn...... 5 «=... 
Kline’s Inc, Kansas City, K DF 
Mandel Bros Inc, Chicago, I1l............. 

Mabley & Carew Co, Cincinnati, Ohio 

Lowenstein’s Store, Memphis, Tenn 

Miller Bros, Knoxville, Tenn 

Louis Pizitz, Birmingham, Ala............. 

Josker Bros, San Antonio, Tex 

Miller Bros, Chattanooga, Tenn. 

John Gerber Co, Memphis, Tenn. 

F W Woolworth, New York, N.Y 

Sears Roebuck & Co, Dallas, Tex 

Marshall Field Co, Oak Park, Ill 

Montgomery-Ward Co, Sacramento, Cal... . 

SH Kress & Co, aan, Ala 

SS Kresge, Chicago, Ill 

John Wanamaker, New York, N.Y 

Thalhimer Bros, Richmond, Va 


F W Woolworth, Jamaica, N.Y 


Lansburgh Bros, Washington, D.C 
Kaufman's Store, Pittsburgh. Pa........... 
S H Kress & Co, Miami, F 

Namm Dept Store, Brooklyn, N.Y 

Gus Blass Co, Needlerock, 

Sears Roebuck & Co, St. Louis, Mo 

Sears Roebuck & Co, Nashville, Tenn 

S H Kress & Co, Houston, Tex 

McCrory Store, Baltimore, Md 

McCrory Store, Philadelphia, Pa 

SH Kress & Co, Atlanta, Ga 

F W Woolworth, Minneapolis, Minn 

Marks Isaacs Co, New Orleans, La......... 
F W Woolworth, Los Angeles, Cal 

Boston Store, Wichita, Kans 

Sears Roebuck & Co, Indianapolis, Ind 

S H George & Sons, Knoxville, Tenn 
Brockelman Bros, Worcester, Mass......... 
H P Wasson, Indianapolis, Ind 

Sears Roebuck & Co, Tulsa, Okla 

5S H Kress & Co, Salt Lake City, Utah 

F W Woolworth, Milwaukee, Wis 

Sakowitz Bros, Houston, Tex 

Federal Dept Store, Detroit, Mich 

Brown Shoe Co, St. Louis, 

Alexander's Store, New York, N.Y 

F Loeser & Co, Garden City, N.Y 

F W Woolworth, Baltimore, Md 

G GC Murphy Co, Washington, D.C.. 

F W Woolworth, Wilkes Barre, Pa 
Loveman’s Store, Chattanooga, Tenn... 

F W Woolworth, Boston, Mass...... 

B F DeWees, Philadelphia, Pa. . 

McCrory Store, Atlanta, Ga..... 

Neisner Bros, Inc, Utica, N.Y 

Sears Roebuck & Co, Louisville, Ky........ 
F W Woolworth, Harrisburg, Pa........... 
F W Woolworth, St. Louis, Mo 


| SH Kress & Co, Memphis, Tenn 


J J Newberry Co, Milwaukee, Wis......... 
F W Woolworth, Johnstown, Pa........... 
W T Grant Co, Tampa, Fla 
| GG Murphy Co, Washington, D.C... 
Maas Bros, Tampa, Fla 
F W Woolworth, Omaha, Neb 
F W Woolworth, Brooklyn, N.Y 
F W Woolworth, Pittsburgh, Pa 
Katz Drug Co, Okla. City, Okla 
G C Murphy Co, Pittsburgh, Pa 
Myers Store, Greensboro, N.C 
F W Woolworth, Des Moines, Iowa 
F W Woolworth, Fort Worth, Tex 
' F W Woolworth, Scranton, Pa 
F W Woolworth, Dallas, Tex 
F W Woolworth, Des Moines, Iowa 
| W T Grant Co, Baltimore, Md 
Kirvin Invest Co, Columbus, Ga 
F W Woolworth, Richmond, Va 
| McCrory Store, Washington, D.C 
; F W Woolworth, St. Louis, Mo 
F W Woolworth, New Haven, Conn 
F W Woolworth, Washington, D.C......... 
F W Woolworth, Phoenix, Ariz 
J W Dorris, Phoenix, Ariz 
McCrory Store, Wheeling, W.Va 
W T Grant Co, Atlanta, Ga 
S & W Cafeteria, Knoxville, Tenn 
Lerner Store, Chicago, Ill 
Cox Dry Goods Co, Waco, Tex............ 
Frieds Dept Store, New York, N.Y 
| Meyer, Israel & Co, New Orleans, La...... 
F W Woolworth, Los Angeles, Cal 
F W Woolworth, New York, N.Y 
i Fww oolworth, Atlanta, Ga.. 
Neisner Bros, Inc, Irvington, N. Ty. 
FWW oolworth, Trenton, N.J. 
F W Woolworth, Waco, Tex.. 
| F W Woolworth, Raleigh, N. C.. ae a 
SH Kress & Co, St Petersburg, Mla. ack 
S H Kress & Co, Roanoke, Va............. 
SH Kress & Co, Columbus, Ga........... 
5 H Kress & Co, Winston-Salem, N. C 
| Lerner Store, Cincinnati, Ohio ore 
5 H Kress & Co, Columbus, Ga............ 
! F W Woolworth, Evansville, Ind 
' F W Woolworth, Sacramento, Cs 
| F W Woolworth, Springfield, Ill. 
\F W Woolworth, Charleston, 8.C 
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i on . a 
Fege SE =f 3 Se se § » $2 83 & 7; 3 y 
cnen = = sc n 
ae de FE a ° geek 2 ¢: 3 § & ¢ £22 @ | 
: 5 ol 3 = s e 8 2 a 5 1 14 AZ | 
; & , ae E 2 
Owner and Location = ; 65 RC FR er} Gw or DEC SCR 3 30 Pa | 
S DF OG wee - «© Lt — = | 2 Al | 
— BRU Bs ocg'd aoe nies Ros ’ DF a : 64 a Ww 2 50 
fees OF oo eee oe ee ef | 
™ ers | E 78 ton-Sa OTR, INAG. ce os os VF i see 2 6 M ww ) 4 nee 4 
Ee ae 8 VE AW C 63 RC FR} W CT DEC 4 45 AG 
McCrory Store, New Or iis, Teem.......... 26 aw AW Cc 4 62 RC FR Cc GFL 7 = PZ | 
F W Woolworth, Knoxv a eee x AW 6: 1 WW #0 os ye} CFC SCR 4 PZ 
th, Gary, In Y AW soe 61 ww 1 2 | 
i= Woolworth, Wellston, Mo. .......... S DF cG C1 61 RC py ” Carey pee SCR 2 40 P&Z 
BY pean meer Mi Ge oo ee ee) 2 
- Sets aes ‘ V 1 6 I CW sC , 2 d 
¥ W Wonwoets, Deavite, Rapids, Mich.... § VE CC Cc 60 RG FR WN 7 } DEC 1 2 P8 
Bon Marche’ Store, Pietenen, | See ¥ VF cc we | 60 RC FR M pid EG DEC SCR 50 PZ 
T F Condon & Son tersburg, Fla........ Ss AW AW sich oa 60 RG FR M pi EG DEC SCR i 35 AS 
Rutland’s Store, co sme eR ¥ DF cc tae: 60 RG FR M pid CT DEG SCG 2 30 PZ 
BP shore ily nay poe ag ee x AW Cc 2 RG FR M CG DEC SC PS 
: , St. 2 Y AW 60 WwW CT 2 25 
FW Wool worth, e Hopkinsville, Tenn... «SVE co 3 oO oR or OM wW Nt Dic str 2 4 AS 
, — i. 2 M W 2 , 
Alhambra Theatre. 1 as Cae, (Sa VF CC ae 59 RG FR W CT DEC 3 40 PZ 
J C Penney Co, _— nse DGGE eens ces Oe DF CG CoN 58 RC FR M pia CT DEC SCR 60 PZ 
Neisner Bros, Ine, aa... cas bs VF CG woe 2 56 RC FR M GC W NR DEC SCR : 40 PZ 
F W Woolworth, C i... : DF CCG Cc 4 55 RC FR M oe CT DEC &sCR ee 
ee oe Ny relly Y CC co! RC FR M C DEC ke By | 
7 Wy th, Chicago, Ill... . X DE 1 55 M : § 2 50 
PW Woolworth Gleveland, Ohio. 200.001 ¥ DE oe ¢ 3 3 Re UR M Ww NR CFO &CR 8 20 Pe | 
BR ng Eng lpaeanenaaa y AW AW co! a ee ee Saeed 
PW Cee Cee aE —-— £ co a ae a ee sc 2 18 AS | y 
Se ee ee a 5 VE CC mx ~ 2, = 2 te oe ; so US ie 
D¥ Peyton Co, Oklahoma City, Okla... s pil pee 2 52.5 {RG FR oii’ WW NR CFG Sch 340 re | 
DF Pey Wi hita sc ciate x D AW C 3 51 = pa M CW a DEC eee o: 5 9 7 Al 5 
1¢. Boies cata apa y; , x . } 
pian gig i bk cvsas + pr ae Cy 06 OURO GW Eo DRC 8d ji 20°” PS 
bie = ee ¥ D 2 3 6OURGOFR ee ae a | wan 
F W Woolworth, Ro El susca. DF CG ae 50 RG FR NR DEC S&C ; = 
yf fom og = el Y DE oA ae RG FR M CW NR 14 AD 
S H Kress & Co, Lake gieneeelaaaas S DF CG hac a RC FR M CW DEC SC 2 AZ 
b ees 7 W NR 2 12 AZ 
Lerners Store, Detroit, ROTO 5 «sais os sos Y Aes ved 50 RG FR M pid NR DEG 20 PZ 
Lerner Store, Washing al Oak, Mich....0..) Sane rere) ve @ RC FR M OC DEG AZ | 
, Roya Y VE 50 CW EC I 20 
Nelng Brow tne Siwy hy Topas nn re ee ae a a Nk DEG 8 1 108 Al | 
aker, Philadelphia, Pa... Ss D oe 50 . CW N . aren 
14 Newberry Co, Columbus Gao. De GG. FORGE GW Ee bee SS i ih BS | 
piss Aone Ray og 5 hl rn 4 #4 ie, = ot ot @ ce os pee Se 13 AZ 
Lerner Store, New York, 1; eeeepeeoere 8 DF CG . - 50 RG FR M Sw NR DEG sc 33.7 Al 
Shulte Uni ed, —— - IN| Seema Y F cc Cc . 0 RC FR M ¢ EC CFC SC y , | 
SH Kreas & Co, Montgo ag sy us ‘ ve CC Cc 2 ; 0 RC FR M CW un ; 
S H Kress & Co, Macon, Ga.............. x D 7 2 30 RG UFROOUM.oUWW } DEG al | 
burg, Pa..... DF CC R WW sp 1 13.7 
F eller & a ness. Ala........ bl VF cc 2 50 (aw eg M CW EC’ DEC Am | 
SH he ts; Semen, Me... Y pee 2 ~*~ 2. 2 ~*~ Ww NR DEC - — | 
miei asher, Tampa, Fla........ 4 ine. 50 (Re -— = Cw . — = 1 oS 
Maas the Haberd : S VF CC 50 ‘RC FR M DEG 
ouisville, Ky............ Cc 1 FR M CW CT ‘ sc ack 
Ford Motor Co, L - Y¥ ODF cc } 50 RC FR M GW NR_ DEG i. ‘AS | 
Bergdorf-Goodman, New Y ore tee ae CC ae 30 RC FR M GW_ EGC ae 2 : RZ 
; } MoUrory Sek Ge dace, C ae 7 be = ex 4 = ow FR Lr] oN DEC se ; = Pa { 
) ; Sears Roebuc ’ MO hie oe rdynaces D VF rele. eo 50 RC FR A TR DEG SCR 14.1 AI 
) Lore Came, Cannnet, don, W.Va........ 8 F cc cot 50 RC FR M WW aA DEG SC I 17, AT ! 
| Hg bee ly em gee ¢ = AW co! 50 «ORG i SE. el 13. AL 
: Bele ong ready eng, oor . a an ae ate = ee aw ! 
Hart Albin Store, Billings, BUSH ca ew hs XY D CC 2 50 CGC FR M CW NR PZI 
; SH Kress & Co, Florence, S.C. . . ¥ DE 2 50 OR 7 SOR ice ca 2 
i SH Kress & Go! <6 liam a Simm FR M WW NR CFOL SOR... 5. Pal 
: Lerner Store, Detroit, Mich.....°-... elle ce a ae a an M GW NR CRG WO 6 200 Az 
i ' ee ee Rw C ; CA YD rs! Z 
; Plant, Washington, D Y AW AW ‘ 540, CE Cw cT se... 3 022” 132 A 
; Nemours Bldg, W ilmington, cS gee oe’ GG 0 6CUGklCOUR OM oGw oS Ge fe on AR | 
Detroit Edison Co “oo ‘Moines, Iowa... 8 , a : 2 ; FR M CW J ; WC 24 | 
, Y AW,DF AW 383 RG CW CT t 10 100 AZ | | 
, Equitable Life Ins Co, : eae Y ‘i AW C 2 SJ HO J # CFG SC Is 
; : Bldg, Dallas, ex Y AW / ‘ 1 360 s : WW NR 8 80 A 
Medical Arts Bldg, DO acces ECA M SR Z 
j * leum Bldg, St Louis, Y DF cc : 1 350 CE ST CW CT ee WO 25 131 AZ 
4 Shell Petro be {ERE 6) 2 re Y AW,DF AW ,CC G 350 CE H20 s W CT CFC V A \ 
; is Massed Week, Woe, i + ue” 6fe ; CE CA M CV CFC WR PS | 
$ First National Bank, Mobile, PAYG) oc ce ¥Y BD J ’ 1 350 HO M CW NR EG 22-126 i: 
ina Co, St. Louis, Mo DF CC 340 CE 2 W CT DEG 140 AZ 
Phillips Bet Corp, Se Y ec Cg Cl 300 GH OCGA OM. OCW NR cr SC 2 730 AlZ 
h ri hicago, Ill... 2... D m4 30 WW N Sites Z 
; ienens Theses Bldg, St ouis, Mo... a AWwcc CG 2 300 RC : - “ oe ia } CFC WC 2 % A | 
LIS beac Tae sarong ot Y F ’ ; Cc Ss egg bua 
: iteraiey Chastiine Corp, Hershey, Pa... Y DFVF cc Cc 20 > en HO M pad ae CFG SCR 7 a < % | 
L, 5 = * Mo Siw ere le eraveae 2 O ST WC 9 AG Oo 
1, Continental Bldg, St Louis, (ara, Nee : 2 250 CE Hy CW cT CFC ae +e 
, Scag yey hned eosig at ee ae C 1 31 GE ee Bing: CRL 8 8 (200 Aa i | 
i Nelson Art & Trust Co, Tulsa Okla y oF cc s° 3 30 RG FR OM GW Gr Gre 8G I 0 Pm |O 
| First Nat'l & Trust Co, New York, N.Y. & Cc’ C 2 E CA 4 DEL SR 33 | 
7. County Courthouse, Ne Y VF CG God 199 3C FR M CW OCT sabe 
L Queens Mass... -............-- AW,VF AW,CC CG 186 RC W NR_ CFL 6 48 AZ | 
Z ped po ang agg mert Rie es oe rocr > DF CC Cc 172 RC rR be a. CT one pau 8 40 ASZ 
Z Mayo Bldg, Tulea, Okla Sree REM Se. Ge ee ot 160 RC rr M CW Cr CG Bs oe | 
4 herd ates. Pe ag seal nadh Sa ae aia ae °c; hk wtmuawt ° iG wo io “6 Az 
4 sderal Land Bank, New Orleans, La... Y AW,VF AW 3 156 RC M CW OCT CF PZ 
Proctor & Gamble Co, — Y Wo oe) OG TBS Www HO \M CW cr DEC sc 3 9% | 
Z 1 Corp, Riverdale, eer ta os 4 ee AU . aia see 
Z Skelly Oil Co, Balsa, Okla’. 200000 Y AW,DF Aw,cc Cc | = Re oF Mow NR CFL i0o PZ 
z Sri ie, Hen, sic a eat o f i Re FR M GW. Of Gre sc 38 AZ 
Z, ; Light & Power Co. Ss et, *ee.0 oF 140 Ri WW CT * 52 AZ 
t Columbus Brevi, & Prig, Wasi, DC... 8 Aw AWG" 3 3 8G FR M WW a Oh (Use sl OA 
| First Nat'l Bank, Dallas, Te hey, Pa. as Y A e FR M CW DEC... 8 Bg 
il Hershey Chocolate Corp; Hers ey . Y VF CC Cc 1 125 RC FR 1) aaa y aire, a sasare PZ 
s New York, N.Y ee ae * AW,CC 121 RC CW EC CFC... > 50 »=—-~iPZl 
Be ig Morg phy big Horseag + Seema war 2 FR M DECL SCR ZI 
2 24 Federal St Bidg, Boston, Mass... a ae GC 3 120 RG M ow of Bio’ ge’ ”. .* 6 
SO Da aE 1: G RG FR jy CT DEC § 33 PZ 
: Ford Motor Co, Detroit, Mich Ti Y DF C G3 120 FR M CW FG SC 2 : 
\I j , San Antonio, Tex. Y DF cc 120 =RC WW NR CFC  S 4 6) Bs 
7, . iy | a Co, Spokane, Wash. . = DF CG G “ aa 20 ww H-0 M’ CW EC DEG SCR 7 
7, iG Tages: NEO... 6-60-60: I = 
ttonbelt Bldg, apo oo! 3 ™ 1 
4 Fh ales Co, tag ae Resa: Y DF GG CG ai iasataaletiel oiecis SG — silica gel compressor 
Ambassador £, : % ee il — ingle control cr team radiation — loc: 
vA » — carbon dioxide MS — manual sing SL—s ioxid 
d CO, carb - ntrol “re hur dioxide 
k E A — absorption system 1 CT — cooling tower MZ oe — ~ . ya a = pond 
4 tomatic individ. contro CW—city water ) NH; — amm n ; m turbine 
°L a socmatie single control D — direct humidifying (in room NR — no rocireulatios 1. control rong ter 
\Z a comsadio zone control DE — diesel engine PT — semi-auto. in aun —— by 
1 AVE ne automatic Viscous filter DF — dry filter n — central rs — pen es control on oa hot-water coils in duct 
Ni gia ic: Mnpaconce = i ye expansion — — local RG ae reciprocating COMpFessor WL — hot-water radiation 
: — brine spray iL — direc Petal sae ssor 7S — wat ray 
u “= penal ichumidieation DB — et pana aa RQ — rotary compressor Sawer mrey 
Al i CA — Carrene EC — evaporative co A aes po coils in duct-central Y — year-round conditioning 
BS : GC — cooling coil ssor FR — Freon | . SCL — both steam coils & radiation y 
D7, & CE — centrifugal “peep crea GE — gas engin Ss Sli cng th 
y CAL sles Hid — fre oe ally 
ORT, << e = ‘L Mw -— 
x 3 CFC itn CFC & CFL 
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Owner and Location Ne | rs =| 3 = 8 2 4a 8 3 S eo} Zz e ig 
{ Court of Appeals, Washington, D.C........ Bm ee sie <——e 115 RC FR OM CW EC. CFL . F — 
Lcclade thas tikes Ga. Ut Leute, Ms.. Y VF SG 1 see HO RC FR M GOW CT _ DEC Saag 
Appellate Div apres Court, Wash, D.C.. § .... esse eae. ae 105 RC FR M CW CT CFC a oe ia 
Standard Oil Bldg, Shreveport, La......... Y AW AW,CC C 2 103 RC FR M WW CT DEC SR 5 50 PZI 
Humbolt Bldg, St Louis, Mo...........+.+ Y DF cc C 4 100 RC FR M CW EC CFC se 5 40 Ps 
Palm Olive B de, (S| eee NM isthe aoe Sta ae 100 RC FR M CW EC CFL Soe Sows) VeaN ais 
Nat’l Broadcasting Co, Philadelphia, Pa. . Yy Aw,DF AW,CC C 4 100 §=6RC FR M CW EC DEC SC 1 23.5 Al 
Comm Travelers Bldg, Utica, N.Y......... Y VF CC Gc 3 95 RC FR M CW CT DEC... 6 41.3 AZ 
Ford Motor Co, New York, N.Y........... Y AW AW,CC C 4 94 RC FR M CW CT CFC SCR 4 40 PZI 
W C Ellis Bldg. meg Se Y DF cc Cc 2 90 RC FR M WW CT DECL SR 2 50 PZI 
Emigrant Bank, New York, N.Y.........-- Veen iss aie) 909 RC FR M GW NR ..... Cae 4am WSS seis 
Dixie Terminal Bldg, Cincinnati, Ohio...... Y DF CC Cc 2 85 RC FR Me oss sii CFL wists ee PI 
Zenith Radio Corp, Chicago, Ill............ Y DF cc Cc Zz 82 RC FR ae jet CFG wc 7 41 AZ 
Wheeler Dam, Sheffield, Ala.. GOR ae AW,CC C “— 80 WW HO M ... at et & ware 2 40 AZ 
Fulton Savings Bank, New York, N.Y Y DF C Cc 2 80 RC FR M CW OCT CFC es ee PZI 
Mariner Bldg, Milwaukee, Wis........ Y AW AW,CG CG 2 80 RC FR M WW CT DEC SCR... ... AZI 
Cokesbury Bldg, Dallas, Tex.......... Y Aw AW,CC C 2 80 RC FR M CW CT DEG SCR 2 40 PZI 
Rand Tower, Minneapolis, Minn S VF CC ‘ac oe 80 RG FR M CW NR DEC ate 1 32 AZ 
National Supply Co, Tulsa, Okla Y DF CG Cc 2 80 RC FR M CW _ EC DEG WC 2 25 AZ 
St Louis Daily Record, St Louis, Mo....... Y DF CC Cc 3 75 nt 24 M CW _ EC Bed SCR 5 36 PZ 
Kansas Gas & Elec Co, Wichita, Kan ...... Y DF oo cia 3 {RC ER} m ww NR (OU sco 4 25 AZ 
| First Wis Nat'l Bank, Milwaukee, Wis...... Y DF cc - 2 75 RC FR M GW SP DECL SC 1 24.3 AZ 
& | Gent Hudson Gas & Elec Co, P’keepsie, N.Y. Y VF CC Cc 2 73 RC FR M CW EC DEG SC 3 37 AZ 
2} Public Service Co, Passaic, N.J.......--.+. VF cc . 3 69 RC FR M CW EG DEG SCR 3 30 = Al 
i | Guardian Life Ins Co, Dallas, Tex. .... VF cc c¢ 2 68 RG FR M CW SP DEC SG 1 28 AZ 
& | Mellon Securities Bldg, Pittsburgh, Pa...... S AVF [0 > 65 RC FR M CW NR DEG SWC 6 32.5 ... 
G as Light Co, Grand Rapids, Mich.... Y VF CG ae ey 64 Ww #H:0 ese see EG i see Sad See AZ 
Temes B Kearney Corp, St Louis, Mo..... S DF SG | ry aa FR M CW oan = a ens AZ 
N Penn Gas Co, Port Alleghany, Oe cuss VF weep ee Ww EMO” owe: Joie «se eek ee AS 
Pepperell Mfg Go, New York, N.Y......... S VF CC Cc 3 60 RC FR M CW NR DEC SC 1 27 AZ 
Fidelity Union Trust Co, Newark, N.J...... Y BS Be C 60 ae: oe =o GC vn “4 al 
Fort Howard Paper Co, Green Bay, Wis. eas poe 60 RC NH; SE ... Es s 0:0 tee eee o.. 
Ford Motor Co, Edgewater, N.J........... Y DF cc C y 55 RC FR M WW CT DEG SCR 4 50 = PZI 
Trenton Times, Trenton, N.J.............. Y DF CC cs 55 RG FR M WW NR DEL_ SR 8 40 PI 
Ford Motor Co, Chester, - eR cee Y AW AW,CG C u 55 = RC FR M WW CT DEC SCR 4 50 = Pal 
Ford Motor Co, Norfolk, Va.............. Y DF CC Cc ol 54 RC FR M WW NR_ DEC SC 3 25 AZ 
Wash. Gas Light Co, Washington, LY, are Y VF z cre tee 3 Www 4H:0 see nee ee ane +e see Bes AS 
Peoples Power Co, Moline, Ill............. r VF see see | ee Ome = CFC ais ia. See AZ 
RI Hosp Trust Co, Providence, RI... ... VF cc c 3 30 RG FR M CW CT DEG SCR 2 24 AZ 
USPO& Cousthoue, Little Rock, Ark. Y DF CC CG 2 50 =RC FR M WW NR_ CFC SCR 3 40 AZI 
N Y Pwr & Light Co, Albany, N.Y........ S VF 8G cae ag 50 RC FR M NE sn ee AS 
Ohio Bell Tel Go, Cleveland, Ohio... ...... ee, ws ws 50 RC FR M CW ke ea eee eae: Skt 
Thompson Bldg, Tulsa, Okla.............. Y DF cc Cc 2 50 RC FR M CW EG DEG SC 1 18 AZ 
Reliance Mfg Co, Chicago, Ill............. S AW,DF AW.CC C 2 50 RC FR M CW CT DEC §& nie: ee 
Pasteur Medical Bldg, St Louis, Mo ....... Y DF C we 2 50 RC FR M CW NR DEC SCR | 15 P& 
Bloomfield Savings Bank, N.J............. Y AW,VF AW,CC CG 3 50 RG FR M CW EG CFG WC 3 = #15 Al 
Fulton Iron Works, St Louis, Mo.......... S VF cc wee 2 50 RC FR M CW _ EC DEL see 2 20 PS 
Standard Fruit & SS Co, New Orlean,La,. Y ....000 °¢ Ss eS ee lu 
Pittsburgh Stock Yds, Pittsburgh, Pa...... Y DF.ws WS WS 4 450 RC NH» M ww SP {BRL} | 9 99 pst 
Helms Bakery, Los Angeles, Calif.......... Y AW AW c 2 257 RC FR M CW CT CFCL SCR 6 200 P&ZI 
Beechnut Lng Co., Brooklyn, N.Y...... 5 EES ies w+ 3 256 =6CE H:i0 M CW NR snes sos Sake uaaah ie 
Rectigra Co, Rochester, N.Y .......... Y AwW,DF AW,CC CD | 250 RC NHs M CW CT CFCL SC 6 150 PZ 
Grocery te ic Co, W. Chester, Pa...... Y VF cc woe D 180 RC FR 5 EE (Ce re PS 
Brewing Corp of America, Cleveland, Ohio.. Y DF CC .» s+ 180 CE CA M CW CT CFL SR 14 64 AZ 
General Cigar Co, New Brunswick, N.J..... Y DF CC G @ 163 RC FR a Wa, OE CNC ks os eae PI 
Kingan & Co, Richmond, Va.............. AW AW,CC ... 2 160 RC NHs M WW CT DEC sen. 2 30 ##=MB8 
Chris Housen’s Lab , Littie Falls, N.Y...... Y AW AW Cc 2 126 WW H:O ... WW NR. .... SC 4 53 Al 
| American Cy: anamide Co, Bound Brook, N.J. Y VF SG see tee 120 RC FR M CW NR DEG se Sister eee AS 
= | Agfa Ansco Corp, Binghamton, N.Y:....... Y AW,DF AW,CC C so SED NON ED: (ose esi see ae sc 4 42.9 AT 
N E Chem Ind, Inc, N Woburn, Mass...... Ga Stee sees se. sae SOD Ue — eat sc 2 132 MI 
} Ford Motor Co, Dearborn, Mich.........-. arn CC woo 2 100 =RC NH; M WW CT DEC eee MI 
> | Ciba Pharm Co, Summit, N.J............. Y AW AW Cc --. 100 WwW 30 M .... —s Sse sc 1 35 AS 
St Louis Dairy Co, St Louis, Mo........... Y DF AW,CC CD | 100 RC NHs M WW CT DECL ... 9 20 PSI 
6 Bristol Myers Co, Hillside, N.J........ .. Y AW,vF AW,CC D 2 95 RC NHs M CW EC DEC SR I 42.4 Al 
= | Lehman Packing Co, Brooklyn, N. Y...... Y WS,DF WSCC... | 80 RC NH; SE WW CT DEL... 12 30 PI 
U S Bur Mines, Bartlesville, Okla ...... Sas ae cc Cc 3 75 RC FR M CW NR DEC SC 1 30 AZ 
American Decaicomania Co, Chicago, Il... Y AW AW Cc | 70 CE CA M CW CT CFC SC 1 39 AZ 
Armstrong Gork Go, Lancaster, Pa......... x EF SG at ae 65 hes aes bee ones re Paes ma Decne AS 
Yakima Co, Natchez, Wash............... Y AW Aw,cc... 1! 60 RC NH; M WW OCT DEC 2 30 MS 
Hartford Rayon Corp, Rocky Hill, Conn.... Y .... oan as “§ 60 8SJ HO ... WW NE 4... BR; ies is sias 
Kroger Grocery, Peoria, Ill................ Y DF CC Dp 3 5 6RC NH:. M WW OCT DEL SR 9 10 ~=ASI 
Yakima Co, Tieton, Wash................ Y AW AW,CC ... | 50 RC NH; M WW OCT DEC yee: 2 20 MS 
Hamilton Watch Co, Lancaster, Pa........ Y DF CG 5 50 RC FR M CW NR DEC sc 2 22 AZ 
Woodward Tiernan Printing Co............ Y WF SG sein intel 50 RC FR M CW CT 0) 0 CRIS Se aurea a AS 
Crosley Radio Corp, Cincinnati, Ohio... . . . Y DF CC co 2 50 RC FR M CW EC DEC SC i 13.5 AS 
\ Pixley & Ehlers, Chicago, Ill.............. eek CC sauce 100 RC FR M ae oe DEC see “er a ae 
_ International Casino, New York, N.Y....... Y DF CG Cc 3 150 RC FR M CW NR_ DEL sc ee ae 
Stouffer Restaurant, New York, N.Y....... Y VF CC Co 2 65 RC FP M cw CT DEC SC 4 26.9 Al 
Maramor Restaurant, Columbus, Ohio. . Y VF &§G cee ko a i! a tee CFC 5 year cries AZ 
Southern Mansion Rest’r't, Kansas City, Mo § .... CC co. aa 50 RC FR a ao DEC ; ieee aes 
Eitel Restaurant, Chicago, | EES S VF CC sae US 50 RC FR M CW NR DEC 3 48 AZ 
Palmer House, Chicago, Ill................ Y AW Aw,c¢ C | 870 CE CA M CW NR CFC WCSR 60 300 ~=—s AT 
Mayflower Hotel, Washington, D.C........ Y AW AW,CC C 3 300 RC FR M Cw OCT CFCL SCR 105 =PZl 
St Anthony Hotel, San Antonio, Tex....... Y AW,DF AW C 3 350 RC FR M WW NR CFC SC ; 73 Al 
Fontelle Hotel, Omaha, Neb.............4. Y AWVF Awcc c 4 300 Ro {PR} m cw cr {BEG} sc 3 ig PI 
G Washington Hotel, Jacksonville, Fla...... Y AW,DF AW,CC C 1 300 CE CA M cw CT CFL WR 15 140 AIZ 
Statler Hotel, St Louis, Mo............... Ss ia ; ae 280 RC FR M CW CT DECL SC 9 26 re 
Jung Hotel, New Orleans, Fla............. Y DF CG i a 2530 RC FR M CW CT CEFCL SR... ... PI 
| St Regis Hotel, New York, N.Y........... Y DF AW.CC C 2 220 RC FR M CW CT _ CFCL SR 4 120 Pal 
F | Park Plaza Hotel, St Louis, Mo.........-.. S AW,DF AW C 1 220 CE 4#H:O sT Cw CT (QF° |scr i 
e Adolphus Hotel, Dallas, Tex.............. Y AW y Cc 2 200 RC FR M WW NR CFL SR ot PI 
Carleton Hotel, Washington, D.C.......... Ss AW, VF AW,CC... 4 183 RC FR M CW _ EC CFG cai 6 40 AZ 
< | Baker Hotel, Dallas, Tex.................. Y AW Cc l 175 RC FR } Ww NR CFL SR ae PI 
B Hotel Bentley, Alexandria, La............. Y DY CC C 1 150 CE CA ST CW OCT CFC wc 10 51 AI 
}) Ben Milam Hotel, Houston, Tex........... Y AW AW Cc 2 130 RG FR M CW CT CFCL SCR 6 60 AZI 
@% | Plaza Laredo, Laredo, Tex................ Y AW AW,CG C 2 125 RC FR M WW (CT DEC es 6 60 AZI 
#% | Harrington Hotel, Washington, D.C........ Y DF cc c 2 10 (RW Ol mM ww NR crc... 1 30 Az 
® | William Penn Hotel, Pittsburgh, Pa........ Y VF CC cow Ce 100 RC FR M CW NR DEC SC 3 16 PI 
rx Youngblood Hotel, Enid, Okla............. Y AW AW,CC C 2 90 RC FR M WW CT DECL SR 5 40 PI 
f | Ketchum Hotel, Tulsa, Okla............... S VF CC eee 85 RC FR M CW SP DEC es 1 39 AZ 
© | Washington Youvee Hotel, Shreveport, La.. Y AW AW Cc 2 8 RC FR M WW CT CFC SR 2 40 PI 
= | Mark Hopkins Hotel, San Francisco, Calif.. Y DF CC Cc 2 85 RC FR M CW EC DEC... 3 50 P2ZI 
Belmont Plaza, New York, N.Y........... B eees ese on ae 8 RC FR M CW NR ..,, 6) ae) Ss ove 
Melbourne Hotel, St Louis, |S aaa BB meek AEA ee | 80 RC FR M CW EC CFC er Bossi iaeas ie 
Hampshire House, New York, N.Y......... Y VF CC Cc 4 66 RC FR M CW EG DEC SC 4 17 AZ 
St Regis Hotel, New York, N.Y........... Y Dr CC Cc 1 60 RC FR M CW CT CFC SCR 4 40 PI 
Bristol Hotel, New York, N. Y kok beaeee nn ® Y VF CC (a 60 SJ H:0 ..« CW NR CFL SR 5 20 PSI 
Hotel Astor, New York, N.Y épehe wba ness Banc 5 sae ose) ae 60 RC FR M CW NR ratuee visas ean “ast aia 
Park Central Hotel, New York, N.Y....... Y DF CC Cc 2 55 RC FR M CW CT DEL SR 3 25 PZ 
Alcazar Hotel, Miami, Tee ;eaeas es Y DF CC Cc 3 55 RC FR M CW EC DECL .. 3 25 PI 
Lexington Hotel, New York, N.Y.......... S AW,DF AW,CC Cc 1 55 RC CO: M CW NR (Gre \sc 1 4 MS 
Hotel Casey, Scranton, Pa.............0 yY DF CC Cc 3 50 RC FR M CW NR DEC SC 3 14 AZ 
New Chicagoan Hotel, Chicago, Ill......... BY Sous CC ee 50 RC FR | ee DEC eae ae re aie 
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NEAT 


MILLERS FORD new high-pressure “top,” 
Dayton (Ohio) Power and Light Co, 
catches the eye with its neat layout 
and clean finish, holds the attention 
with its engineering features, includ- 
ing electrostatic precipitation. Its two 
straight-tube boilers are equipped with 
economizers, air heaters, and damper 
super-heat control. Each generates a 
maximum of 375,000 lb per hr at 1250 
Ib and 900 F. 

Forced and induced-draft fans are mo- 
tor driven. The 25,000-kw hydrogen- 
cooled topping turbine runs at 3600 
rpm. 

Photos show Babcock Wilcox boiler, 
pulverizers and furnace walls. 


High-head boiler, cross-tube burners 
and metering and control equipment 
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Pulverizers are motordriven 
through multiple Vee belts 


Below — Furnace-wall _ con- 
struction, showing, at right, 
Bailey blocks on rear wall 
and, at left, side-wall stud 
tubes before application of 
plastic chrome ore 
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For Capacities from 150,000 lbs. of steam per hour up 
THE RILEY HIGH CAPACITY HIGH EFFICIENCY STEAM GENERATING UNIT 


f 
+ be 
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RILEY HAS MORE THAN REPT PACE 


0 


... that is why there continues to be such 


a definite —  ~i 


The engineering profession is quite gener- 
ally talking of the tremendous progress Riley 
has made during the past five or six years in 
the boiler industry, both as to design and 
number of units installed. Riley has very definitely 
more than kept pace with the rapid advances made 
in boiler design and construction. Riley units 
today are modern, highly efficient units with 
plus values which assure entirely satisfactory 
results, often exceeding the expectations of the 
purchaser. 

Sales volume, after all, is the best barometer of 
the progress of a company in an industry. Riley sales 


to RILEY equipmeni 


started a decided climb when the swing to 

Riley started in 1931, far before any general 

business improvement. The fact that sales 

each year have increased substantially be- 
yond that of the boom period of 1929 establishes the 
general acceptance of modern Riley units and the 
unusual results being obtained from recent Riley 
installations. 

A visit to recent Riley installations will clearly 
explain why there has been such a decided swing 
to Riley. You owe it to yourself and your company 
to thoroughly investigate Riley equipment when 
considering boiler plant improvements. 











RILEY TYPE ‘RP’ BOILER UNIT 


LIST OF A FEW 
RECENT INSTALLATIONS 


RILEY 


STEAM GENERATING UNITS 


High Capacity High Efficiency Units 

Central Illinois Light Co., Peoria, III. 
1—300,000 lbs. /hr.—900 lbs. 

Lynn Gas & Electric Co., pe Mass. 
1—-205,000 Ibs. /hr. —450 lbs. 

Otter Tail Power Co., Wahpeton, N. D. 
1—130,000 lbs. /hr. —600 lbs. 

Holyoke Water Power Co., Holyoke, Mass. 
1—170,000 Ibs. /hr. —675 lb lbs. 

Fort Bend Utilities, Sugarland, Texas 
1—160,000 Ibs./ hr.—450 lbs. 

W. Va. Pulp & Paper Co., Covington, Va. 
2—375,000 hey /hr. 2 lbs. 

W. Va. Pulp & Paper Co., Luke, Md. 
e —375,000 Ibs. /hr. each—650 lbs. 

W. Va. Pulp & Paper Co., Charleston, S. C. 
2-225 5,000 Ibs. /hr. each—600 lbs. 

W. Va. Pulp & Paper Co., Williamsburg, Pa. 
2—71,500 lbs. /hr. each—600 lbs. 

Large Eastern Oil Refinery 
2—300,000 lbs. /hr. each—650 lbs. 

Humble Oil & Refining Co., Baytown, Texas 
1—350,000 Ibs. /hr.—675 lbs. 

Standard Oil Co. of Calif., Richmond, Calif. 
3—125,000 Ibs./hr. each—900 Ibs 

Bahrein Petroleum Co., Persian Gulf 
2—106,000 lbs./hr. each—600 lbs. 

Celanese Corp. of Amer., Cumberland, Md. 
2—200,000 Jbs./hr. each—475 lbs. 

Libby Owens Ford Glass te Rossford, ©: 
1—175,000 lbs./hr.—450 lbs. 

Publicker a Fer Co., Phila., Pa. 
1—275, s./hr.—475 lbs. ve 

MacAndrews & Forbes Co., Camden, N. J. For Capacities between 40,000 and 150,000 lbs. per hour 
2—100,000 lbs. /hr. each—465 lbs. ss ss 

Great Western Sugar Co., Billings, Mont. THE RILEY TYPE “RP” STEAM GENERATING UNIT 
3—125,000 lbs. /hr. each—160 lbs. 

Godchaux Sugars, Reserve, La. 
1—100,000 Ibs. /hr.—475 lbs. 

U. S. Military Academy, West Point, N. Y. 
2—100,000 lbs./hr. each—160 lbs. 


Riley “"RP’”’ Units 


es Oe nn nes )| RILEY TYPE ‘RO BOILER UNIT 


1—50,000 Ibs. /hr.—275 lbs. 
Bemis Bag Co., Peoria, Ill. 
1—70,000 lbs. /hr.—275 lbs. 
Newport Electric Co., Newport, R. I. 
2—60,000 Ibs./hr. each—275 lbs. 
General Aniline Co., Rensselaer, N. Y. 
1—80,000 Ibs. /hr.—250 lbs. 
Riverside Metal Co., Riverside, N. J. 
1—65,000 Ibs. /hr.—450 lbs. 
Wheeling Steel Co., Wheeling, W. Va. 
1—100,000 Ibs. /hr.—660 lbs. 
Central Ohio Pr. & Lt. Co., Findlay, Ohio 
2—60,000 lbs. /hr. each—450 lbs. 
Hartford City Paper Co., 7g City, Ind. 
1—55,000 lbs..,hr.—350 Ib 
aa 5 th hg lecciten, Me. 
1—70,000 lbs. /hr.—450 lbs. 
Hellwig Silk Dyeing Co., Philadelphia, Pa. 
1—100,000 lbs. /hr. —475 lbs. 
Great Lakes Steel Corp., Ecorse, Mich. 
2—75,000 lbs./hr. each—450 lbs. 
Natrona Power & Light Co., Natrona, Pa. 
1—90,000 lbs./hr. each—450 lbs. 
S.J. Brisban Co., Colombia, S. America 
1—36,000 lbs./hr.—425 lbs. 
Winchester Repeating Arms Co., 
New Haven, Conn. 
2—75,000 ibs. /hr.—each725 lbs. 
Western Cartridge Co., F. Alton, III. 
2—75,000 lbs. /hr. each—725 lbs. 
American Bridge ‘Co, Trenton, N. J. 
2—35,000 lbs./hr. each—275 lbs. 
Port Huron Sulphite & Paper Co., 
Port Huron, Mich. 
1—80,000 lbs. /hr.—675 lbs. 
Barrett Co., Frankfort, Philadelphia, Pa. 
1—80,000 lbs. /hr. lbs. 
Riley “‘RO” Units 
Pet Milk Co., nay gaa Ohio 
1—20, 000 lbs./hr. 
Pet Milk’ aes “ag -9 ane 
1—20,000 lbs. / 
Pet Milk — Werlana, Mich. 
1—20,000 Ibs., 
Seneca Knitting hon , Seneca Falls, N. Y. 
1—15,000 lbs. /hr. 
C..G. Conn Co., Elkhart, Ind. 


1—30, 000 Ibs. /hr. aa 
Seegar Regfrigerating Co., St. Paul, Minn. For Capacities between 7500 and 40,000 Ibs. per hour 


1—25,000 lbs. /hr. THE RILEY TYPE “RO” STEAM GENERATING UNIT 
Hooker Paint & Glass Co., Chicago, III. 
2—7,500 Ibs. /hr. each | 


1 BOILERS - SUPERHEATERS - AIR HEATERS - ECON- 
>> OMIZERS - PULVERIZERS - BURNERS - STOKERS 
‘ WATER-COOLED FURNACES - STEEL CLAD SETTINGS 


STOKER CORPORATION Boston New York Philadelphia Pittsburgh Buffalo Cleveland Detroit 


Tacoma Baltimore St.Louis Cincinnati Houston Chicago 


WORCESTER, MASSACHUSETTS Milwaukee St.Paul KansasCity Los Angeles Atlanta New Orleans 
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CONTORTIONISTS 


An operating engineer com- 
mits his ‘who-in-the-heck-de 


244 


signed-this” thoughts to paper 


By Walter Thomas 


EK HAS RUBBER ARMS, erack- 
proof shins and a bump-proof 
head. He is small or tall as need re- 
quires. He works equally well up- 
side down. He can see in the dark, 
doesn’t mind infernal heat and posi- 
tively likes an occasional unexpected 
shower of steam or boiling water. 
Who is he? Why, he’s the operating 
engineer some designers seem to have 
in mind when they fill plants with 
equipment located in cramped corners, 
accessible only to a midget or con- 
tortionist. 

All of which is an exaggerated way 
of saying that plant designers could 
greatly improve operation and main- 
tenance of the plants that come from 
their drawing boards if. they remem- 
bered that it’s one thing to draw a 
picture, another to make it work. It 
requires no feat of memory to recall 
holding a man by his shoes while he 
worked with his head where his feet 
should be, on the anchor bolts of a 
failed sump pump. 


The difficulty of access to the heat- 
ing lines in Fig. 2 is obvious, nor is 
appreciation of the soundness of this 
heating-system layout increased by a 
glance at Fig. 3, showing the clean- 
out plugs for heels on risers directly 
over electric-control panels. In the 
prize exhibit, Fig. 1, piping is set so 
close to a wall that it was necessary 
to cut a portion of the bearing walls 
and foundation before anybody could 
get at it. 


Treasured Memories 


Every operating engineer treasures 
memories of piping systems charac- 
terized by inaccessibility, lack of fit- 
tings for ease of removal, improper 
pitch and generally poor layout. Many 
have had the experience of setting up 
elaborate rigging to replace lamps in 
lighting fixtures; many have watched 
maintenance men making awkward 
and hazardous climbs for the same 
purpose. And many will remember 
the frustrated feeling when it is ‘lis- 
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Fig. 1—Problem: How 
would you work on 
this piping? 


Fig. 2—Here’s a place 
for a streamlined fig- 
ure—18 in. from pipe 
to ceiling, less than 
that below 


- 4 mM, 
4\e % NUP a. 





Fig. 3—Periodic baths for contactors are 
assured by locating riser cleanout plugs 
over panels 


covered that no space has been al- 
lowed for removing a shaft or with- 
drawing the internals of equipment. 

So much for cases. What is the 
cure? Actually there is no complete 
cure. The high cost of space puts a 
premium on compactness of design, 
with inevitable crampedness, and hu- 
man failure to foresee all contingencies 
must be counted on. However, de- 
signers can help by visualizing opera- 
tion and maintenance procedures for 
each item in a plant layout and allow- 
ing for them in the plans. The oper- 
ating engineer is the man who knows 
these things; he shou'd be consulted at 
each stage of the design. And finally, 
both designer and operator should fol- 
low the construction work closely to 
see that equipment is installed accord- 
ing to the approved layout, and that 
where details are left to the contractor, 
he uses good judgment. The result- 
ing plant will cost no more, and real 
improvement in operation and main- 
tenance will follow. 
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HARD 
FACING 
Pays Its Way 


Stellite, a cobalt-chromium-tungsten alloy, one of 

several hard-facing materials for high-pressure, 

high-temperature steam, has reduced the cost of 
keeping valves tight 


By E E LeVan 





Fig. 1—Applying hard-facing material to a 9-in. steam-valve 


GENERAL SALES MGR, HAYNES STELLITE CO, KOKOMO, IND. 


IVE YEARS AGO a well-known 

manufacturer of steam valves 
hopefully stated, in regard to the use 
of alloy trim on valves for high- 
temperature, high-pressure _ service, 
“Stellite has not had sufficient years 
of severe valve service to permit a 
permanent evaluation as yet, but it 
seems to have marked possibilities for 
service which involves wire drawing.” 
A year later, in 1934, the same manu- 
facturer observed, “... the use of 
hard-surfacing material to _ resist 
wear ... is a valuable modern metal- 
lurgical development.” Recently, this 
manufacturer has indicated his whole- 
hearted support of protecting valve- 
seat surfaces in this manner. 

A number of industrial power plants 
and large steam stations in coopera- 
tion with valve manufacturers have 
investigated hard-faced valves. Test 
installations have been made, and 
valve performance closely watched. 
The mass of performance and cost 
data which has been assembled has 
proved that valves with hard-faced 
seating surfaces are a most satisfac- 
tory and economical solution to one of 
the most pressing problems in hand- 


ling high-pressure, high-temperature 
steam. 

Beside the work of valve manufac- 
turers, a most important contribution 
has been made in tests carried on by 
a large Midwestern generating station. 
At this plant, hard-faced valves were 
installed about five years ago, and the 
experience gained has been of mate- 
rial benefit to other industrial and util- 
ity power plants. 

Large gate valves were among the 
first to which valve manufacturers ap- 
plied hard-facing materials. High 
temperatures and pressures require 
that ordinary valves be reconditioned 
too often. In addition to recondi- 
tioning expenses, time is lost replacing 
the valves and shipping them back to 
the manufacturer. After repairs are 
made, they need to be reconditioned 
again after only a short period of 
service. 

Hard-facing by valve manufactur- 
ers has several objectives: longer life, 
fewer shutdowns, and less cost to keep 
the valves tight. Gates and rings are 
machined to provide clean surfaces 
for hard-facing application; cobalt- 
chromium-tungsten alloy is flowed onto 





Fig. 2—Various stages in grinding a %-in. globe-valve disk. Left to right: 
after hard-facing, surface ground, seat rough-ground, shoulder and flat finished, 
finished 
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disk 


these surfaces by means of an oxy- 
acetylene blowpipe; and finally, the 
surfaces are ground to the desired 
finish. 

Valves whose seating surfaces are 
hard-faced in this manner cost more 
initially than unfaced valves, but, 
since the hard-faced valves usually 
last several times as long as ordinary 
valves, and remain free from wire- 
drawing, hard-facing has been found 
thoroughly economical. 

In a test at a large power plant, 
using a #-in. globe valve on a 460-lb 
superheated steam line, the hard-faced 
seat and disk were removed for in- 
spection after 14 months continuous 
operation. The valve was tight, seat- 
ing surfaces showing no indication of 
scoring or wire drawing. The test 
valve was used for drip service and 
formerly had to be replaced every 
two weeks. The valve lasted many 
times as long as formerly and after 
inspection, was put back in service. 

At a 1200-lb plant in the South, 
hard-facing has increased the life of 
valves on a duplex boiler-feed pump. 
The life of ordinary valves was 500 
hours after which replacement was 
necessary because of deep cuts on the 
valve seats. To obtain longer life, the 
valve seats, approximately 2 in. in di- 
ameter and # in. thick, were redesigned 
in two sections and covered with a thin 
layer of Stellite. The hard-faced 
valves operated 5000 hours before 
reconditioning was necessary. Even 
then rebuilding was not necessary be- 
cause of cuts on the valve seats, but 
because constant hammering had 
tended to mushroom the base metal. 
Study revealed that the use of a 
harder and tougher base metal and a 





























thicker alloy deposit would remedy 
the difficulty. The hard-faced seats 
increased the life ratio over steel by 
more than 10 to 1. 

At still another power plant, hard- 
faced valves were installed in a 
650-lb, 850-F steam line. Hard-faced 
valves also control the feed line at 
1000-lb pressure and 350 F. So far, 
these valves have been in service for 
over 13,000 hours without repair or 
replacement. The slight extra cost of 
alloy-trimmed valves has been paid 
for many times over by their main- 
tenance-free service. 


Withstand Erosion 


That hard-facing materials can 
withstand terrific erosion when hand- 
ling water at high pressures and 
velocities is demonstrated by the fact 
that a number of hydroelectric sta- 
tions have adopted hard-faced needles 
and nozzles in water turbines. These 
nozzles direct streams of water under 
heads of from 1400 to 2000 ft. The 
direction of the stream and the angle 
at which it impinges upon the blades 
of the wheel are carefully controlled 
to obtain maximum turbine efficiency. 
Erosion of either needle or nozzle di- 
verts the stream from the most effi- 
cient angle and results in reduced out- 
put. Several tests have been made to 
determine the best material for this 
service. 

In California, two power stations 
using high-head impulse wheels have 
replaced former equipment with hard- 
faced nozzles. At one installation 
with a water head of over 2200 ft, a 
throat ring 8% in. in diameter dis- 
charges 216 cfs at full load of 33,000 
kw. Changing the course of water 
traveling at 400 mph requires a ma- 
terial which can withstand terrifie ero- 
sion. Stellite has proved effective, 
standing up under extreme treatment 
and reducing replacements and time 
lost for repairs. 

Needles and nozzles formerly re- 
placed every three months, now hard- 
faced, last two or three years without 
showing severe wear. A set of new 
parts costs about $250. The hard- 
facing operation costs $250 for labor 
and materials. When worn, the~hard- 
faced set can be refaced repeatedly. 
Due to increased life of hard-faced 
parts, the power loss due to shutdown 
for replacement of valves has been re- 
duced 90%. Hard-faced needles and 
nozzles eliminate one of the most im- 
portant difficulties in plants where 
continuous operation is of paramount 
importance. 

Steam and water-power stations are 
not the only ones to benefit from hard- 
faced controlling devices. Heavy-duty 
diesel valves and seats, when hard- 
faced, give efficient service longer. 
On a 900-hp diesel, using steel valves 


and east iron valve seats, it was found 
necessary to regrind valves and seats 
every month. Twelve valves and sev- 
eral valve seats were hard-faced. 

Several combinations of materials 
were used in the engine under identi- 
cal operating conditions. After a 
month of operation when it was known 
that steel valves and cast iron seats 
would require attention, the other ma- 
terials were also inspected. Hard- 
faced valves required no attention and 
the hard-faced seats were in excellent 
condition. After seven months, when 
the engine was dismantled, the hard- 
faced valves and hard-faced seats 
were lapped into one another. 

The hard-facing process has been 
used for many other power plant ap- 
plications, air-duct louvres, pulveriz- 
ing mill plows, coke-handling machin- 
ery, and other parts subjected to 
abrasion. Failure of induced-draft- 
fan vanes caused trouble in a Lake 
Michigan plant. Fly ash eroded the 
vanes rapidly, especially near the 
bearings. The temperature is around 
450 F, and the fly ash content high. 
Prior to the adoption of hard-surfac- 
ing treatment, vanes lasted 9 months 
and then’ were worn beyond repair. 
Worn blades were replaced with new 
ones at a cost of $10 each. Twelve 
fans have 42 vanes each; the expense 
involved is considerable. 

Hard-facing alloy was welded on 
the contact surfaces in concentric ares 
at the points of greatest wear, and 






Fig. 4 — Hard-finished 
needle valve and seat 
ring 
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also in straight lines where excessive 
wear showed. After a few experiments 
at placing the beads of alloy to in- 
sure maximum life, actual operating 
conditions soon indicated proper loca- 
tions. The hard-surfaced blades have 
lasted several years and are expected 
to last several more. Hard-facing 
costs $4 a vane in addition to the cost 
of the new vane. 

In addition to the money saving in 
vane replacement, it is estimated that 
about $100 an hour is lost when this 
equipment is out of service. $4800 is 
saved by every shut-down eliminated. 

Another economy is effected by the 
use of hard-facing for various parts 
of the coal pulverizing mills at this 
plant. Eleven mills are installed but 
two can be taken out of service at a 
time under present operating condi- 
tions. Excessive wear on the yoke 
arm where it contacts the back of the 
pusher block has been reduced by 
hard-facing the surfaces where the 
yoke arms and pushers are bolted to- 
gether. 

Threatened replacement of the 
$1000 yoke due to wear on the coal 
plows was avoided by attaching angle 
irons vertically to the sides of the 
yokes, but these had a very short life. 
The maintenance department devised 
plows to be attached to the bottom of 
the rotating yokes, which lasted not 
much longer. Hard-facing material on 
the bottom edges of the plows has re- 
sulted in a 2-year life. 





Fig. 3—A_  5-in. diesel 
valve, hard-faced with 
Stellite, after seven 


months continuous serv- 
ice in a 900-hp marine 
engine 
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Milford’s newest diesel drives an 1800-rpm pump through a speed increaser. 
This is a 180-hp unit; the two earlier ones weze 100 and 125 hp 


Bay State Water 


Miltord and Foxboro, Mass., have recently replaced obsolete 
steam-driven pumping units with dieselized pumps. Milford 
reports savings of $7, Foxboro $15, per million gallons 


By 
Francis A Westbrook 
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EVERAL MASSACHUSETTS 
communities have recently in- 
stalled diesel-driven municipal pump- 
ing plants. That at Townsend was 
described recently in Power (Decem- 
ber, 1937, page 781); Milford and 
Foxboro are two of the others, being 
similar in that both replaced obsolete 
steam-driven equipment with diesels. 
Milford Water Co now has three 
diesels, 100, 125 and 180 hp, the first 
and smallest installed in 1934, the 
second in 1935 and the latest and larg- 
est just recently. Previous to 1934, 
all pumping was by steam engines 
and turbines, the last turbine being 
replaced by the newest diesel. 

In 1934, Milford found that its 
pumping cost had risen from the 
original $10 to almost $13 per million 
gallons. The final decision was to try 
one diesel unit, so a 4-eyl, 8x104-in., 
514-rpm, Worthington diesel was in- 
stalled, driving an 1800-rpm centrif- 
ugal pump through a Farrell-Birm- 
ingham speed inereaser. The engine 
is rated at 100 hp; pump capacity is 
1,000,000 gal. per 8-hr day, about 
Milford’s total normal requirements. 
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Total pumping head is 265 ft nor- 
mally, rising to a maximum of 286 ft, 
which includes a suction lift of 15 to 
16 ft (normal), up to 20 to 22 ft 
(max.). The high-duty steam pump 
had, in best operating condition, av- 
eraged $10; the diesel averages $6. 

Milford’s second diesel followed the 
next year, planned as a standby and 
fire unit. It is a 5-cyl, 125-hp Worth- 
ington. The third is a 6-ceyl, 180 hp 
Worthington, designed primarily to 
provide an extra engine for fire serv- 
ice even when one unit is down for 
repairs, as well as a wide range of ca- 
pacities to meet any operating con- 
dition. 

Control on all units is manual, be- 
cause an operator is constantly on 
duty. Usually, no engine is operated 
between 10 PM and 5 AM. Engines 
are started, as water-main pressure 
drops off, by compressed air supplied 
from a 2-hp Worthington wmotor- 
driven compressor, with a duplicate 
gasoline-engine unit for standby. 
Fuel is supplied from an outside sub- 


er 
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Interesting in this p'ant is’ the 
method of keeping air out of the sue- 
tion line. A miniature standpipe (see 
photo) is mounted on a tee in the 
suction pipe. A Nash Hytor air 
pump is direct-coupled at the end of 
the pumpshaft. Air drawn through 
the suction line accumulates in the 
top of the standpipe, foreing water 
level down. At a predetermined level, 
this drop actuates a Mereoid switch 
connected with a solenoid valve in the 
air-pump suction line. This connects 
the air pump to the top of the stand- 
pipe, and air is removed until the ris- 
ing water level causes the switch to 
operate the valve and open the air- 
pump suction line to atmosphere. 


Foxboro Has Dual Plant 


Foxboro’s old steam-engine-driven 
pump cost $22 to $24 per million gal. 
of water pumped, so the town en- 
gineer felt that something must be 
done. He therefore installed a diesel- 
driven unit which costs only $8 per 
million gal. to operate. The diesel is 





At Foxboro, this diesel-driven centrifugal is paired with a duplicate motor- 
driven pump. Fuel and lube-oil costs are $6, total operating costs $8, per 
million gallons pumped 


terranean 10,000-gal. tank. It flows 
by gravity into the building, then is 
pumped by hand through a Worthing- 
ton fuel-oil meter to the day tank. 
Average fuel consumption is 95 gal. 
per 1,000,000 gal. of water delivered 
to the mains, or 35.8 gal. of fuel per 
million gal. of water per 100 ft of 
head. 

Lubricating oil, including regular 
changing and flushing of crankcases, 
averages 0.615 gal. per million gal. of 
water delivered. 


a 4-cyl, 4-cycle, 60 hp, 5{x8-in., 850- 
rpm, Caterpillar, direct-connected 
through a Foote speed increaser to a 
5-in., 1500-rpm, Gardner-Denver, 
double-suction, 54,000-gph, centrifugal 
pump, operating against an average 
head of 170 ft. Efficiency ranges from 
12,800 gal. to 13,675 gal. of water 
pumped per gal. of fuel, the latter 
figure being obtained during a dry 
month when the engine was in opera- 
tion a greater amount of time. 

Fuel oil costs 5% cents per gal., 
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lubricating oil 70 cents (5 gal. per 
100 hr) giving a fuel and lube-oil 
cost of $6 per million gal., or $8 in- 
cluding repairs, insurance and attend- 
ance. A duplicate electrical unit, 
with 2-cent power, shows a cost of 
$18.30 per million gal. pumped. 


Motor Maintenance 
Costs 


THE cHIEF of a large plant told us 
recently that he thought his de-motor 
maintenance cost, $2.65 per hp per 
year, was a little high. Checking up, 
we found two other sets of figures, 
both for ac motors. Here they are: 

Plant No. 1—1045 motors total 
7037 connected hp, of which 547 are 
fractional-hp units. In 1936, main- 
tenance labor cost $4852 and mate- 
rials $2891, a total of $7743 (includ- 
ing maintenance of starters and fuse 
boxes), making a unit cost per motor 
per hp per year of about $1.10. 

Plant No. 2—1026 motors totalling 
12,029 hp, of which 999 motors total- 
ling 10,356 hp, or 86% of total con- 
nected hp, are usually in operation. 
Maintenance costs for 1935 were 
$6518.11 for motors, $516.39 for 
starters and switches, and $2042.34 for 
motor circuits, a total of $9078.84. 
Figures for the first 103 months of 
1936 were: For motors $5447.76, for 
starters and switches $2052.80, for 
motor circuits $429.69, a total of 
$7930.25. Compensating the 1936 
figures to make them comparable to 
those of 1935, the maintenance cost 
per connected hp in 1935 was $0.755, 
in 1936 $0.744, and the maintenance 
cost per connected hp normally in 
operation in 1935 was $0.877, and in 
1936 it was $0.865. These figures do 
not include $1500 per year for a motor 
oiler, but there is some question 
whether his wages should be charged 
to operation or maintenance. Such an 
allocation varies with the accounting 
system of the particular plant. 

The above examples sound like 
fairly representative figures. If other 
readers have similar data, Power will 
be glad to publish them. Actual costs 
on any power equipment are extremely 
valuable to the man faced with a simi- 
lar problem, as a comparison and guide 
if for no other reason. The only 
sound basis for judging the perform- 
ance of a piece of equipment is a true 
and unbiased record of its first cost 
and operating expense. Unless such 
costs are available, plus some yardstick 
for comparison, only guesswork can 
govern. And a guess is just one step 
ahead of a headache. 

Have any of you kept similar 
records? If so, send them in. 
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Welded 
Highways 





Water had td be brought 10 miles from the Mississippi in 


piping supported on trestles (below). A number of welds and 
a variety of fittings were used on high-pressure steam lines. 
Photo (left) is just outside boiler room 





By OB McLaughlan* MASTER MECHANIC, FREEPORT SULPHUR CO. 


GE ECAILLE plant of Freeport 
Sulphur Co. is about 50 miles south 
of New Orleans in the low, swampy 
lands of the Mississippi Delta. so trans- 
portation of men and muterial must be 
entirely by means of boats and barges. 
A 10-mile canal connects Grande Ecaille 
with the slightly higher and firmer 
ground at Port Sulphur, on the west 
bank of the Mississippi River. Some 
settlement of piling-supported buildings 
and trestles was expected and also on 
account of the high pressures and tem- 
peratures of the fluids transported 
through the piping, welded steel con- 
struction appeared to be the preferable 
design. 

The only source of the large quanti- 
ties of fresh water required for sulphur 
mining was the Mississippi River. To 
convey this water 10 mi!es to the plant 
required a pipeline along the canal bank. 
This pipeline is elevated about 6 ft. 
above the ground and supported by piling 
trestles. From Port Sulphur to Grand 
Bayou, about 3 miles, the line consists 
of two 12-in. steel pipes lying parallel 
on the trestles. At the Bayou, an under- 
ground crossing was necessary, accom- 
piished by welding the 1-in. lines into a 
header from which six 8-in. lines lead 
downward into the mud bottom of the 
canal. Valves on each 8-in. line at the 
headers permit shutting off of one or 
more lines for emergency repairs. On 
the opposite side of the Bayou. the six 
8-in. lines are connected to one 14-in. line 
by means of another header. The single 
14-in. line continues from this point to 
Grande Ecaille. 

In fabrication, three 20-ft. lengths of 
pipe were welded together at Freeport, 
Texas, to form 60-ft. sections which were 
shipped by barge to Port Sulphur. Upon 
arrival, the pipe was machine-scraped 
and painted in one pass. Two of the 
previously welded 60-ft. sections were 
welded together, and the 120-ft. sections 
then moved by barge, and laid in position 


*An abstract of a paper at the 38th 
Annual Convention, International Acetylene 
Assn, Birmingham, Ala, Nov 10-12, 1937. 
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by a dragline machine on a steel barge. 
When all pipe was in position, one tack- 
ing crew aligned and tacked the entire 
line with the exception of the channel 
crossing. Three welding operators fol- 
lowed the tacking crew and worked from 
a barge, using specially constructed plat- 
forms. Tie-in welds were made by means 
of position welding similar to the “bell- 
hole” welds on buried pipe, but all other 
welds on this line were made by rolling 
the pipe. 

Lindewelding, the backhand method, 
was used on all welds. On the 14-in. 
pipe, average time was about 20 min per 
weld, with about 20 min for moving the 
barge. This system permitted welding of 
approximately 4800 ft. of pipeline per 
day. 

Crossings 

In fabricating crossings, the 8-in. pipe 
was welded into sections long enough to 
span channels, usually being about 500 
ft. Individual sections were closed with 
“bull plugs” and tested with a hydro- 
static pressure of 1000 lb per sq in. 
Welds were covered with forged rein- 
forcing rings, welded in place with a 
weld along each side and a weld at each 
end. The entire pipe was then wrapped 
with tar paper and treated with a pre- 
servative. Cast-iron anchor weights 
were bolted in place and the pipes 
picked up and lashed to four barges. 
which towed them into position and 
dropped them into place. With the cross- 
ing pipes in place, the “bull plugs” were 
eut out and final tie-in welds were made. 
This pipeline is equipped with sliding 
expansion joints every 1000 ft. and, with 
the exception of these joints, no leaks 
have occurred, 

For lining up the pipe for tacking, a 
simple but efficient tool was developed by 
Freeport Sulphur Co. Among advantages 
of this implement are ‘ow cost, speed 
of handling pipe, portability, and sim- 
plicity of construction and operation. 

Tube turns, forged fittings, and “high 
hub” flanges were used to make welded 
fa'rication faster and more convenient. 
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High-pressure steam and air lines were 
fabricated from seamless tubing, the 
joints being ripple welded, while low- 
pressure lines are ordinary lap-welded 
pipe. Most of the power-plant pipe weld- 
ing was done by the ripple method, due 
to the fact that experienced backhand 
welders were not available. Due to the 
necessity of uninterrupted service on the 
hot-water system, three complete circuits 
were provided so that a shutdown is 
highly improbable. 

When the piping was completed, a 
hydrostatic pressure of 500 lb. per sq in. 
was imposed on the system. Boilers were 
then fired up and steam at 200-lb turned 
into the lines, after which the lines were 
allowed to cool and condense the steam, 
creating a vacuum. In spite of the com- 
plicated piping system, and the other 
conditions which made welding difficult, 
only three leaks were discovered. 

For various reasons, it was advisable 
to locate the power plant approximately 
a mile from the actual mining operations. 
Such an arrangement requires pipelines 
for conveying hot water, compressed air 
and steam from plant to field, and here 
also the pipelines were laid on timber 
trestles or bents. With the exception of 
the compressed-air line, which carries a 
working pressure of 600 Ib per sq in. 
and is made of 4-in. extra-heavy gal- 
vanized pipe, all lines are made up of 
standard pipe, backhand welded. Be- 
cause of the small diameter and the gal- 
vanized surface, the 4-in. line was ripple- 
welded. Steam and hot water lines have 
a working pressure of approximately 250 
lb. per sq in. In those lines as many 
joints as possible were welded by rolling, 
tie-ins being made with the pipe in 
proper position. 

Piping problems encountered in actual 
production of sulphur are many and 
varied. It is necessary to convey liquid 
sulphur from the wells to the relay 
station and from there to the vats di- 
rectly, or to the purification plant and 
then to the vats. The sulphur is kept 
molten by steam heat supplied by either 
a steam jacket or an inner line. 








On comparatively long sections of sul- 
phur lines, a “gut line” or inner steam 
pipe is used to maintain the desired tem- 
perature. The “gut line” is usually 2-in. 
galvanized pipe joined by welding, and 
the outer pipe which carries the sulphur 
is 6-in. standard. No effort is made to 
keep the steam pipe centered in the 
larger pipe, but where it enters and 
leaves, packing glands prevent leakage 
of the sulphur and permit differences of 
expansion. Steam pressure of about 90 
Ib per sq in. is carried in the “gut line” 
to maintain the desired temperature, and 
the outer pipe is insulated to reduce heat 
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radiation. Insulation is protected by a 
wrapping of tar paper lashed in place 
with wire. Any short sections, fittings, 
or other interruptions in the sulphur line 
are steam-jacketed to prevent freezing 
of the liquid. Some assemblies are rather 
complicated, involving irregular shapes 
and more than one size of pipe. Weld- 
ing is especially applicable to such work. 

The “booster lines”, as the mine-water 
lines are commonly called, are 6-in. gal- 
vanized pipe with asbestos insulation, 
and a sheet-iron covering also galva- 
nized. As booster lines have to be moved 
from one location to another, they are 


assembled with standard flanges welded 
to the ends of each joint of pipe. This 
method of assembly permits repeated use 
of the same pipe in various locations 
without cutting and re-welding each time 
the line is moved. All welds on the gal- 
vanized pipe and galvanized asbestos 
covering are given a coat of red lead to 
prevent corrosion. 

In the sulphur-purification plant, most 
of the piping is welded, some of it being 
high-chromium stainless steel. No un- 
usual features are necessary, except 
large-diameter turns which have to be 
made up in the shop. 
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Lubrication 


- PRACTICE OF LUBRICATION (3rd Edition) 
—By T. C. Thomsen. Published by 
McGraw-Hill Book Co, Inc, 330 West 
42nd St, New York, N. Y. 638 pages, 
6x29 in. 282 illustrations. Price $6. 
The third edition of this standard 

text is completely rewritten to include 
recent major developments in the science 
of lubrication. 20 pages of text and five 
illustrations have been added. Text is 
complete and uniformly readable, in- 
cluding European practice as well as 
American, with the language amazingly 
simple and practical for a book on such 
a complex subject. This was one of 
the important basic texts in prepara- 
tion of the June, 1937, Power Special 
Section on “Lubrication”, and was found 
extremely useful for methods of lubrica- 
tion of all types of equipment, sugges- 
tions as to lubricant types, constituents 
of various commercial lubricants, ete. 


Transformer Practice 


TRANSFORMER PRINCIPLES AND PRACTICE 
(1937). By J B Gibbs, Transformer 
Engineer, Westinghouse Electric & 
Mfg Co. Published by McGraw-Hill 
Book Co, 830 West 42nd St, New 
York, N. Y. 210 pages, 629 in., 191 
illustrations, 12 tables. Price $2.50. 


Transformers, in general the simplest 
type of electric equipment, have been 
developed into a wide variety of forms. 
This book gives attention to many prob- 
lems connected with single-phase, three- 
phase, constant-current instrument trans- 
formers, and auto-transformers. These 
include coils and core construction, cool- 
ing, temperature indicating, polarity of 
windings, ratio adjustment, transformer 
oil, and mechanical forces in transformer 
windings and testing. A wide variety of 
transformer connections are also pre- 
sented, such as common connections of 
single transformers singly and in banks; 
three-phase transformers; parallel oper- 
ation of transformers and phase trans- 
formations by 2-winding transformers 
and by auto-transformers. Other sub- 
jects covered include care and operation 
of transformers; relative cost of operat- 
ing transformers as affected by their 
losses, regulation and reliability, and 


the solution of typical transformer prob- 
lems. 

The author has succeeded in presenting 
a wide variety of material on trans- 
formers in a concise and practical way 
so that it is useful to both engineers 
and those who have only a practical 
electrical training. 


Armature Winding 


ARMATURE WINDING (1938). By David 
P Moreton, Carl H Dunlap and L R 
Drinkall. Published by American Tech- 
nical Society, Drexel Ave & 58th St, 
Chicago, Ill. 280 pages, 54”8 in., 246 
illustrations. Price $2.00. 


Even though the title of this book is 
“Armature Winding”, it is a practical 
manual on the construction, winding and 
repair of ac and de motors and gen- 
erators, together with practical connec- 
tion diagrams. The first two chapter 
describe the different types of ac gen- 
erators and motors. The next three 
chapters cover de armature construction 
and armature winding and repair of de 
motors and generators. About 100 pages 
in the latter part of the book are devoted 
to winding of ac motors and the repair 
of ac motors and generators. 

Throughout the treatment is practical 
and readily understood even by non- 
technical readers. The _ illustrations 
have been carefully chosen for this pur- 
pose, making the text well suited for 
industrial courses and home study. 


Control Standards 


NEMA INDUSTRIAL CONTROL STANDARDS 
(1937)—Published by the National 
Electrical Manufacturers Assn, 155 E 
44th St, New York, N. Y. 49 pages, 
8 103 in.; paper binding. Price 60c. 


These standards form a reference work 
of practical information on the manu- 
facture, test and performance of indus- 
trial control equipment. Representing 
standardized practice in the United 
States, they assist in harmonizing prac- 
tices in the industry, promote produc- 
tion economies and consequently benefit 
electric-motor and control users. The 
text is divided into standards applying 
to all control; resistors; contractors; 
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brakes, solenoids, auto-transformers and 


reactors; ac controllers; de _ control- 
lers; general purpose and machine- 
tool control; printing-press control: 


mine-hoist control; magnetic control for 
steel-mill auxiliaries; magnetic control 
for overhead cranes; synchronous-motor 
control; guide to specification for build- 
ing-equipment-control apparatus; and 
definitions. These standards will be 
found a practical reference for engi- 
neers and others who are concerned 
with control applications and related 
problems. 


Transformers 


NEMA INSTRUCTIONS FOR CARE AND 
OPERATION OF TRANSFORMERS (1937) 
—Published by National Electrical 
Manufacturers Assn, 155 H 44th St, 
New York, N. Y. 15 pages, 8 w 103 in., 
paper binding. Price 25c. 


This booklet contains practical in- 
structions for the proper care and oper- 
ation of power and distribution trans- 
formers. As representing the recom- 
mendations of the Transformer Section 
of the National Electrical Manufacturers 
Assn, it will be found useful by engi- 
neers, electricians and other responsible 
for operation and maintenance of trans- 
formers. It supersedes the 5th edition 
issued April, 1931. 


Mechanics 


MEcHANIcS (1937)—By William F Os- 
good. Published by The Macmillan Co, 
60 Fifth Avenue, New York, N.Y. 495 
pages, 54 w 84, 157 illustrations. Price 


$5. 


A mathematical treatment of the study 
of mechanics, Professor Osgood’s text 
is intended for classroom use and re- 
quires a thorough working knowledge 
of calculus. Problems and exercises are 
particularly well chosen from simple 
everyday occurrences such as the mo- 
tion of a billiard ball and the force 
equations of a crew shell in water. The 
exercises apply theory to practical prob- 
lems in a manner that leads the student 
to a real and lasting understanding of 
the few fundamental laws. 
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STEAM TRAP 


“SUPER-SILVERTOP” bucket steam trap 
has case and head of forged steel. Re- 
cess gasket joints prevents gasket blow- 
outs. Heat-treated-alloy head bolts, valve 
and seat of “Anderloy”, a_ special 
chrome alloy. All other parts are of 
stainless steel. Incorporates features 
of regular models, but has 122% greater 
condensate capacity. 

V D Anderson Co, 1985 W 96th St, 
Cleveland, Ohio. 


POWER WRENCH 


PORTABLE power wrench has worm-gear 
drive operated by any standard. electric 
drill of 4-, §- or j-in. size. Even pull and 
high starting torque make it applicable 
to winches, hoists, gates, valves, and 


E- ! 





intermittently-operated machinery. Elec- 
tric drill is rigidly clamped in place 
when operating wrench, but can be de- 
tached quickly when drill is needed for 
other work, 


W C Lipe, Inc, Syracuse, N.Y. 


TEMPERATURE CONTROLLERS 


Movers AR and ARF recording con- 
trollers, for temperatures up to 100 F, 
use sensitized paper and stylus for 
making permanent records on 10-in. 
round chart. Three types made: Red 
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Top—normally on, 2-wire circuit con- 
trol, capacity 500 watts ac, 50 watts 
de; Green ‘lop—normally off, 2-wire 
control circuit, capacity 500 watts ac, 
50 watts de; Blue Top—3-wire thermo- 
static control or single-pole, double- 


throw, capacity 200 watts ac, 25 watts 
de. All elements interchangeable. 


Partlow Corp, New Hartford, N.Y. 





SMALL HOIST 


“RopE GumpE Hoist’ has drum with 
deep grooving, allowing cable to be 
completely submerged within grooves. 
Traveling guide has finger which runs 
in groove ahead of cable and holds it 
in its proper groove. Worm drive with 





worm and wheel running on tapered 
roller bearing enclosed within gear case. 
Power load is carried on rigid cast-steel 
frame. Either rope or pushbutton con- 
trol. Built in single- and double-hook 
types, sizes of } to 5 tons. 

Electro Lift, Inc, 30 Church St, New 
York, N.Y. 


ACID-PROOF CEMENT 


For chemical and metallurgical indus- 
tries, public works and utilities, three 
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acid-proof cements bond and repair 
masonry structures handling acid gas, 
fumes, vapors, acid solutions, etc. Grey 
cement withstands temperatures up to 
2400 F; black and quick-setting black 
cements to 1200 F. 

Quigley Co, 56 W 45th St, New York. 


UNIT HEATER 


Starting fan motor closes electric cir- 
cuit which operates solenoid gas valve 
to open gas burner wide and supply 
heat to unit. Current failure or over- 
load shuts off current and gas valve 
simultaneously. Heater is vented to 
take off products of combustion. Fan 
and motor, mounted at rear, pass 
stream of air through heating element. 
Adjustable aluminum louvres. 

Resnor Mfg Co, Thompson St, Mercer, 
Pa. 








PROTECTIVE PAINT 


“METLEAF” paint has leafed metallic- 
lead pigment. For surface protection of 
wood, metal, galvanized iron and con- 
crete. Is mixed with vehicle, applied by 
brush or spray gun, and dries to thin 
sheet of metallic lead. Made in four 
grades for conditions of different 
severity. 

Densol Paint Co, Rockside Rd, South 
Park, Ohio. 


INDUSTRIAL MUFFLER 


RMF SeERIEs mufflers, for internal-com- 
bustion engines, blowers and compres- 
sors, has 60% or more silencing volume 




















than standard Burgess heavy-duty muf- 
fler. Patented acoustic lining permits 
straight-through construction. Extra- 
heavy-gage sheet steel withstands cor- 
rosive action of hot gas. Drain holes at 
both ends remove condensate, oil and 
sludge. Hand holes facilitate inspec- 
tion and removal of sound-absorbing 
pads for cleaning. Bulletin 330. 


Burgess Battery Co, Acoustic Div, 111 
W Monroe St, Chicago, IIl. 


DUPLEX STEAM PUMP 


For oil, water and other free-flowing 
liquids at high temperatures. 8-cover, 
side-pot fluid end permits easy servic- 
ing. Each suction and discharge valve 
is in its own valve pot and is easily 
accessible through single valve-pot 
cover. Steam and fluid ends are sealed 
by packing in deep stuffing box fitted 





with removable bolted gland. Cradle he- 
tween steam and fluid ends is long 
enough to permit access to both stuffing 
boxes. Capacities up to 148 gpm and 
fluid-end pressures up to 1000 lb per 
sq. in. Bulletin 6185. 

Fairbanks, Morse & Co, 
bash, Chicago, Ill. 


900 8S Wa- 


DIAPHRAGM-GAGE 
CONNECTION 


For handling paper stock or other 
liquids containing fibrous materials, 
this gage connection consists of two re- 
cessed circular flanges with thin flexible 
diaphragm between them. One flange is 
tapped for 3-in. pipe connection, and 
can be attached through nipples and 
gate valve to stockline or other pipe. 
When gate valve is opened, pressure of 
stock or other fibrous material acts on 
one side of diaphragm, which transmits 
pressure to water on other side. 


Goulds Pumps, Inc, Seneca Falls, N.Y. 
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BATTERY CHARGER 


AUTOMATIC charger for 
for control bus 


batteries used 
(oil-switch operation, 
emergency lighting, etc), consists of 
fan-cooled cooper-oxide rectifier con- 
trolled by Exide TVR relay, an accurate 
electro-magnetic contacting device, self- 
compensating for ambient temperature 


variations. Through synchronous time 
switch, rectifier automatically puts bat- 


tery on charge at definite 

usually once every hour. 
Electric Storage Battery Co, Alle- 

gheny Ave & 19th St, Philadelphia, Pa. 


intervals, 


PROPORTIONING UNITS 


Two models, WW and S. First is stand- 
ard Model B feeder with automatic re- 
charge. Model §, illustrated, is auto- 
matic proportioner for continuous in- 
troduction of lime and similar sus- 
pended chemicals. Agitator in reagent 


Bab fo) Supply 
Transfer abet ta We 


* Ve ial 


valve 





compartment does not emulsify oil. 
Similar to Model B, except that sight- 
feed indication is provided to keep re- 
agent tank clear for agitation. Sight 
feed is indicated by water dropping 
through oil. 

D W Haering & Co, Inc, 8408 Monroe 
St, Chicago, Ill. 
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ASBESTOS PACKING 


Type 72 compressed-asbestos sheet pack- 
ing is addition to regular line. For 
temperatures above 212 F where gaskets 
are in contact with oil or solvent va- 
pors. Is black in color with graphite 
mixed throughout. 


B F Goodrich Co, Akron, Ohio. 


HEATING CONTROL 


“HyLo Steam Variator Control” delivers 
steam continuously to all radiators, 
keeps them fractionally filled when less 
heat is desired. By setting dial for 
prevailing outdoor temperature once or 
twice a day, operator supplies correct 
amount of heat to all radiators. Vari- 
ator dial, when advanced, provides for 
rapid heating-up. Retarded, it adjusts 
steam supply for night heating. Can 
be applied where low-pressure steam, 





either vapor or vacuum, is circulated 
through 2-pipe orifice systems. With 
modifications, can control directly stok- 
ers or blowers and motor-operated draft 
dampers on hand-fired boilers. 

Warren Webster & Co, 17th & Federal 
Sts, Camden, NJ. 


FITTING FOR 
EXPANSION JOINTS 


“YARWAY Pak-Aip” fitting facilitates in- 
sertion of new packing in Yarway 
“Gun-Pakt” expansion joints without re- 
moving packing-gun cylinders. Unit fits 
into cylinder of packing gun after gun 
plunger has been removed. By pushing 
down on plunger, new packing is forced 
into stuffing-box space. 


Yarnall-Waring Co, 
Philadelphia, Pa. 


Chestnut Hill, 
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FREIGHT ELEVATOR 


“WALLCLIMBER” for 1-story service, lifts 
up to about 12 ft. Guides and supports 
can be removed and set up in new loca- 
tion of similar dimensions. Capacities 
up to 5000 lb, and car sizes to 7x10 ft. 
Rails, cables, anchorage and counter- 
weights are placed along one side only, 
while elevator machinery is overhead. 
Instantaneous self-aligning safeties act 
in event of cable breakage. 


Revolvator Co, North Bergen, N. J. 


BELTING VULCANIZER 


BoTH upper and lower platens are 
heated. In operation, upper platen is 
swung edgewise off from lower one, 
single permanent bolt acting as axis. 
Then lapped ends of belt, with cement 
applied, are laid on lower platen. Upper 
platen is then swung back into position, 
and clamping pressure applied by four 
nuts. Either ac or de; for either “Ton- 
Tex”, fabric or rubber belts. Capacity 
is 7-in. belts in one operation, or 10-in. 
belts in two operations. Total weight 
364 Ib. 

Ton-Tex Corp, 129 W 22nd St, New 
York, N.Y. 





WATER-TUBE BOILER 


New design of 3-drum, low-head, bent- 
tube boiler features spacing tubes along 
inclined gas passages. Patent is applied 
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for tube arrangement, which exposes all 
tubes to gas in partial staggered spac- 
ing. Manufacturer claims 26% more di- 
rect gas wash of tubes, which means 
greater turbulence and therefore better 
heat transfer. 


Page Boiler Co, Chicago, III. 
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WELDING HOSE 


WILL resist action of molten metal or 
accidental exposure to torch flame long 
enough to permit operator to reach 
place of safety. Combines fire-resisting 
compounds with fabric and ashestos in- 
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sulation, non-kinking careass will not 
flatten permanently, and tube will not 
flake off and clog welding head. 

Goodyear Tire & Rubber Co, Ine, 
Akron, Ohio. 


HYDRAULIC VALVE 


MACHINED from solid steel slab for 
1000- and 2000-lb working pressures. 
Made in 2-, 3- and 4-way types; latter 
two have only two internal parts for 
valving action to eliminate metal-to- 
metal wear. Piping connection may be 





made either above or below. Entire 
valving assembly and cylinder or lever- 
age can be removed and replaced in a 
few minutes. Piping connection need 
not be disturbed for inspection. 


C B Hunt & Sons, Salem, Ohio. 
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TEST PANEL 


For small electrical equipment, this de- 
vice tests internal or surface tempera- 
ture up to 800 F, resistance from 0 to 
1000 ohms; makes continuity current 
readings on milliameter as low as 10 
milliamps. Also indicates current flow, 
tests for shorts, permits visual observa- 
tion of thermostats, ete. 


Wheelco Instruments Co, 1929 8 Hal- 
sted St, Chicago, Ill. 


ELECTRODE HOLDER 


LIGHTWEIGHT ~—are-welding __ electrode 
holder weighs 14 oz and has current 
capacity of 250 amp continuous. All 
contacts electrically welded. Easily op- 
erated clamp locks cable to electrode 
holder. Clamp can be tightened or 





a 


loosened without tools by inserting 
welding electrode through square head 
of clamp cap screw and applying pres- 
sure, 

Lincoln Electric Co, Cleveland, Ohio. 


AIR-LINE FREEZE 
PREVENTATIVE 


‘“FROSTO” is vaporized and fed into com- 
pressed-air line near compressor as fast 
as necessary to prevent freezing of 
water vapor in lines and tools. For 
industrial applications or wherever elec- 
trie current is available for operation 
of vaporizer. Only about one quart is 











required to treat 100,000 cu ft of free 
air under worst conditions of tempera- 
ture and humidity. 

Sullivan Machinery (Co, 
City, Ind. 


Michigan 





FRICTION CLUTCH 


For oil, gas and diesel-engine drives, or 
on drives where heavy impact is en- 
countered at either end. Disks are 
driven by steel pins, cushioned by rub- 
ber bushings. These bushings have spe- 
cial self-lubricating bronze bushings on 
inside of the rubber, so disks slide freely 
on steel pins. Combines features of 
friction clutch and flexible coupling. 

T B Wood’s Sons Co, Chambersburgh, 
Pa. 


AIR-BREAK SWITCH 


MopeL 8400 air-break switch has as 
basic principle changing a parallelogram 
whose ang'es are other than 90 deg to 
a rectangle. In changing blade parallelo- 
gram into rectangle, one blade travels 
backward while other blade travels for- 
ward, first wiping off contact surfaces. 
Powerful toggle mechanism, actuated by 
rear rotating insulator, sets up high- 
pressure contacts. This mechanism 
passes center in its final 
movement, securely locking 
blades in position. 7.5 to 
69 kilovolts; 400 to 1200 


amp. 


Electrical Engineers Equip- 
ment Co, Melrose, Park, Iil. 








MULTIPLE RECORDING 
POTENTIOMETER PYROMETER 


MULTIPLE potentiometer records in 
multi-color and numerals. One symbol, 
plus (+) sign, is used; vertical line of 
sign identifies temperature and horizontal 
line the time coordinate. Intersection 
of two lines locates exact time-tempera- 
ture record. 12-in. chart and number- 
print wheel make it possible to continu- 





ously record from two to six tempera- 
tures from as many different thermo- 
couples. 

Brown Instrument Co, 
Pa, 


Philadelphia, 


FUSES 


Two “Robot” fuses: “Floating Power” 
fuse protects motors against momen- 
tary abnormal starting currents, re- 
duced normal running currents, and 
variable load requirements. “SOS” fuse, 
in combination with first fuse element 
and signal pilot, automatically signals 
overload, peak loads, and approximate 
demand of light and power circuits. 


Champion Electric Fuse Co, 684 Broad- 
way, New York, N.Y. 
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All CUTOUTS AND SWITCHES 
OPERATES ON THE 
THERMAL PRINCIPLE 
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MOTOR ."RUNNING” 
CAUSES EXPANSION OF 
THERMAL UNIT, 


RELEASING SHUNT AS MOTOR STARTS, 


FUSE RATING IS MO- 
MENTARILY SHUNTED 
AND INCREASES 
FUSE STRENGTHS 
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PRE-DETERMINED AD- 
JUSTMENT FOR 
“DEMAND” CONTROL ¥ 
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TRUE-TIME-DELAY-FUSE 
FOR ALL VARIABLE 
Loans 


PURE SILVER CONTACT 


WIRE CONTACT TO, 


5. 0. $. SIGNAL FUSE-ELEMENT COM.- 


PRISES MULTI-AMPERE 
HI te LO RATINGS 
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INSULATED FRONTAL 


SINGLE-PHASE MOTOR 


TYPE RG integral-horsepower, repulsion- 
induction, single-phase motor has elec- 
trical characteristics suitable for oper- 
ating air compressors, viscous-liquid 
pumps, refrigerant compressors, convey- 
ors, ete. Salient features are: high 





starting torque, low starting current, 
positive starting on low voltage, high 
power factor, and good efficiency. Made 
in sizes 1 to 3 hp, both vertical and 
horizontal. 


Wagner Electric Corp, 6400 Plymouth 
Ave, St. Louis, Mo. 
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SAFETY SWITCH 


MILL-DUTY safety switch has 3/16-in., 
shatter-proof glass window and sponge- 
rubber gasket to cushion glass and seal 





opening in cover. Quick make and 
break, pressure-type fuse clamps, non- 
current-carrying fuse posts, double- 
break air-blanketed contacts,  silver- 
plated blades and jaws, unit-pole con- 
struction, and interlocked cover. Sizes 
from 30 to 1200 amps, 600 volts, fus- 
ible and non fusible. 


Cutler-Hammer Inc, Milwaukee, Wis. 


ARC WELDER 

200-amp gasoline-engine-driven are welder 
is mounted on steel skids and has 
complete canopy enclosure with hinged 
side panels that fold up over and can 
be padlocked when closed. Accessory 
equipment includes electric self-starter, 
battery ignition with generator, built-in 
fuel pump, air filter, variable-speed gov- 
ernor, radiator, and built-in fuel tank. 

Hobart Bros, Troy, N. Y. 





VACUUM-CLEANING UNIT 


PorRTABLE unit has large-capacity dust 


collector. Dust container has raising 
and lowering device actuated by crank 
handle. Unit has carrying space for 
cleaning tools and accessories. 

U S Hoffman Machinery Corp, Air 
Appliance Div, 105 4th Ave., New York. 
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SAN DIEGO ADDITION 


Aerial view of Station B of San Diego Consolidated Gas & Electric Co shows recently added 
6-story white-roofed boiler room with its two-9 ft diameter stacks 
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Hydroelectric Capacity 
Increases in Canada 

A survey of hydroelectric progress in 
Canada during the past year shows that 
a renewal of hydroelectric construction 
is taking place throughout the Domin- 
ion. Mining and other industrial activi- 
ties have created a growing demand for 
power as indicated by the monthly fig- 
ures of output of central stations com- 
piled by the Dominion Bureau of -Sta- 
tics. Each month in 1937 has shown a 
substantial increase over the correspond- 
ing month in 1936, and for the ten- 
month period January-October, 1937, an 
aggregate increase of more than 9% over 
1936 is reported. 

This growth in power demand has 
effected a substantial reduction of the 
reserves of installed generating capacity 
which have existed in certain parts of 
the country as a result of the construc- 
tion program initiated prior to 1930. 
The industry is now directing its atten- 
tion to the need of extending existing 
plants or undertaking new developments 
to meet the increasing requirements of 
industrial and domestic users. 

New water-power installations in 1937 
reached a net total of 167,161 hp, bring- 
ing the total for the Dominion at the 
end of last year to 8,112,751 hp. The 
larger new developments were those of 
Ontario Paper Co on Outardes river in 
Quebec, where an installation of 70,000 
hp was completed, and the Great Lakes 
Power Co, which brought into operation 
a 10,000-hp installation on Montreal 
river in Ontario. The remainder of the 
increase was made up for the most 
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part by extensions to existing stations. 
The 1937 increase was distributed by 
provinces as follows: British Columbia, 
1,050 hp; Saskatchewan, 19,000 hp; 
Manitoba, 12,500 hp; Ontario, 15,475 
hp; Quebec, 116.366 hp, and Nova Scotia, 
2,770 hp. 


Plan Engineering Meetings 
for San Francisco in 1939 


The four founder societies (ASME, 
ASCE, AIEE, AIMME) are planning to 
hold concurrent conventions in San 
Francisco during 1939 in connection 
with the Golden Gate Exposition to be 
held that year. Negotiations are under 
way toward setting a date for the con- 
current conventions and tentative agree- 
ment has been reached upon the week 
of July 10, 1939. 


More Hydro Power 
for Central Maine 


Central Maine Power Co is carrying 
on cofferdam and under-water prelimi- 
nary work on the Kennebec River at 
Solon in connection with a proposed 
7000-kw hydroelectric development de- 
signed to improve water control in the 
Bingham-Solon area. Estimated cost of 
the work now being done is $390,000, 
and the probable additional cost of in- 
stalling one 7000-kw unit and complet- 
ing the dam and head works is about 
$1,000,000. 

The decision to finish the plant during 
1938 hinges upon the trend of business 
hy April, and as yet no contract has 
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heen placed for the generating unit. The 
improvement of the hydraulic conditions 
at Solon will be of great advantage to 
the power company in allowing it to 
vary the flow at the Bingham plant, 
which has an ultimate capacity of about 
80,000 kva, two units having been in- 
itially installed. This will straighten 
out the flow at Solon, regulating it to a 
24-hr basis and preventing interference 
with the mills below. 

The company has been constructing 
hinged flashboards at its Gulf Island 
station dam, to raise the working head 
3.5 ft in times of ordinary flow, or to a 
maximum of about 58 ft. These boards 
will add about 350,000,000 cu ft to the 
capacity of the Gulf Island pond, giving 
a total storage at that development of 
about 700.000.000 cu ft. 


WPA to Proceed 
With 61 Power Projects 


Decisions of the U. S. Supreme Court 
upholding the Federal Emergency Ad- 
ministration of Public Works power pro- 
gram opened the way to proceed with 61 
projects in 23 States, having an esti- 
mated total construction cost of $146,- 
917.808, for which PWA has allotted 
$61,225,544 as loans and $38,412,408 as 
grants. 

The list of projects, together with 
sums and kw capacity involved follow: 


Estimated kw. 


Location cost capacity 

ALABAMA 

Sheffield ....... $230,000 ...... 

Decatur ....+.. 350,000: 2.2.45 

Harteelle ...... C0;5000. «..... 

Russellville .... 196,854) 5c. 

Guntersville ... ey ee 

Tarrant City.. 329,091 ...... 

Bessemer ...... 1,238,182 

Courtland ..... 29:000. .....5 
ARKANSAS 

Paragould ..... $200,000 1,000 
CALIFORNIA 

Imperial I.D... $2,760,000 14,250 
IDAHO 

Coeur d’Alene.. $729,000 1,500 
ILLINOIS 

Centralia . $477,000 2,000 

Jacksonville 420,000 2,000 
IOWA 

Tamoni .....«. $97 ,000 400 

Hopkinton 56,000 260 
KANSAS 

Hoisington .... $150,000 670 
KENTUCKY 

Middlesboro ... $328 ,000 1,280 
MICHIGAN 

Bessemer ...... $187 ,500 600 

Menominee .... 803,000 3,200 

Dowagiac ..... 202 ,000 900 
MINNESOTA 

Glenwood ..... $150,909 600 

cS: 845 ,000 2,500 


Janesville ..... 105 ,455 450 






























































MISSISSIPPI 
Starkville ..... $150,909 
Aberdeen ...... 120,000 
MISSOURI 
TPOBUON 6c. $315,000 
Ea Piata..s.... 100 ,000 
DRAGER o/s00:5 3 71,735 
NEBRASKA 
Platte Valley... $10,165,000 
Loup River.... 8,700,000 
Tri-County .... 30,096,000 
Columbus ..... 400 ,000 
NEVADA 
Las Vegas...... $250 , 909 
NEW YORK 
New Hyde Park $300 ,000 
Plattshburg’..... 520,000 


NORTH CAROLINA 
High Point 


OHIO 
Wapakoneta ... $186 ,000 
Columbus ..... 1,125,200 
Sandusky ..... 1,515,000 
PENNSYLVANIA 


Myerstown 


SOUTH CAROLINA 
Greenwood Co.. 
Santee-Cooper.. 


SOUTH DAKOTA 
Flandreau . 


$b52 ,700 


$2,852 ,000 
37,500 ,000 


$168,770 


TEXAS 
Lower Colo. R.A. $20,000,000 
Freee 95,200 
eonard ....... lastee 
PRECGRA: i. css 221,818 
VIRGINIA 


South Norfolk.. $331,000 


1,400 
1,800 


24,900 


1,500 
10,000 
6,000 


600 


15,000 
15,000 


648 


67 ,500 
300 
150 
600 


1,500 


TENNESSEE 


Knoxville ..... $2,600,000 ...... 
Lewisburg ..... TOO5000" 2.0... 
Columbia ...... 204,000: ...... 
Chattanooga 4 S305000) © cscxies 
Memphis ...... 6.872 000)... inax 
Newbern ...... OOS 0U0 4.66% 
Ly) eae 300,000 ...... 
Lenoir City..... Se CY ee 
Jackson 663,500 ..... 
Fayetteville 140008") 66 cca 
Clarksville S505000) cine cs 


Diesels Prominent 
at Motor Boat Show 


Many refinements of design rather 
than sweeping changes marked the nu- 
merous diesel engines displayed at the 
33rd Annual National Motor Boat Show, 
held in New York, N. Y., January 7-15. 

The National Supply Company’s ex- 
hibit featured a 54x7-in., 6-cyl engine 
developing 170 hp at 1500 rpm. Dual 
combustion is employed to secure com- 
plete burning and low peak pressures. 
All auxiliaries, including suction oil 
filter, are on the outside of the eng‘ne 
for convenience in servicing. A new 
bypass oil filter with replaceable cart- 
ridge lengthens oil life, and a water 
jacket on the filter serves as a tem- 
perature regulator. 

Four engines of different types were 
shown by Fairbanks-Morse, including a 
6-cyl, 720-rpm unit rated at 210 hp and 


equipped with reverse and _ reduction 
gears. Also displayed was a 20-kw, 


diesel-powered generator set, driven by a 
direct-connected, 40-hp, 1200-rpm engine. 

Improvement in mechanical details 
represented the only change in the 2- 
stroke cycle, crankless engine exhibited 
by Sterling. This engine, of opposed 





RAILROAD DIESELS 


One of six 900-hp, 12-cyl, V-type, General Motors diesels which power the new streamliner 
“City of Los Angeles” of the Union Pacific and Chicago & Northwestern railroads. 
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American Institute of Mining & Metallurgi- 

cal Engineers—Annual Meeting, Feb 14- 
Pig e ' aca Societies Bldg, New York, 
NN. ¥; 


Machine & Tool Progress Show—Conven- 
tion Hali, Detroit, Mich. Begins March 9. 
{ # Denham, American Society of Tool 
Engineers, 5928 Second Blvd, Detroit. 


National Electrical Manufacturers Asso- 
ciation — Midwinter meeting, Waldorf- 
Astoria Hotel, New York, N. Y., February 
7-12, W J Donald, managing director, 
155 E 44th Street, New York, N. Y. 


Technical Assn of the Pulp & Paper 
Industry—Annual Meeting, Feb 21-24, 
Waldorf-Astoria Hotel, New York, N. Y. 
R G Macdonald, secretary, 122 BE 42nd St, 
New York, N. Y. 


Western Metal Exposition and Congress— 
Pan-Pacific Auditorium, Los  Angcles, 
Calif., March 21-25. W H_ Eisenman, 
secretary, American Society for Metals, 
7016 Euclid Ave, Cleveland, Ohio. 








piston design, is rated 150 hp at 1200 
rpm. 

Several high-speed engines attracted 
attention at the Cummins booth. One, a 
4x5-in. 4-cyl engine, develops 35-56 hp 
at from 1200 to 2200 rpm, the highest 
diesel-engine speed at the Show. A 
similar engine, but with 6 cyl, has a 
rated hp of 46-85 over the same speed 
range. 

Atlas-Imperial showed a heavy-duty 
direct-reversing engine of 6 cyl. At 325 
rpm, this 9x12-in. engine develops 160 
hp. At the other extreme of the speed 
range, Atlas featured a fuel-oil engine, 
with electrically-operated spray valves 
and spark ignition, which was rated at 
65-90 hp at 2200-2800 rpm. 

Largest diesel at the Show was Cooper- 
Bessemer’s 8x104-in. engine, capable of 
turning out 400 hp at 900 rpm. Five 
engines with Lanova head, ranging in 
size from 34 to 152. hp, were displayed 
by Buda. Other Diesel engine exhibitors 
included Hall-Scott, with a 5x6-in., 120- 
hp, 1800-rpm unit, and Waukesha with 
several Comet diesels and Red Wing- 
Waukesha-Hesselman fuel-oil engines. 


Mining Engineers Meet 


The American Institute of Mining & 


Metallurgical Engineers will hold its 
annual meeting at the Engineering 


Societies Bldg, New York, N. Y., Feb- 
ruary 14-17. Among the technical papers 
to be presented are four on air-condi- 
tioning and ventilation of mines, and 
several papers on burning and washing 
of coal. 


Reversible Diesel 
for Locomotive 


The first locomotive in the world 
fitted with a reversible diesel has been 
constructed in England for hauling large 
steel ingots. Of the 4-wheeled type 
“0-4-0”, it had to be restricted to a 
height of 7 ft, 3 in., so that it can haul 
heavy ingot bogies through low tun- 
nels. It has only two speeds, 3 and 
6 mph. 

The locomotive is driven by a Crossley 
4-cyl, scavenge-pump, 2-stroke reversible 
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oi) engine, with air starting. 
2-speed epicyclic gear box, and com- 
pressed air is for operating the clutch, 
changing gears and the brakes. Controls 
are duplicated at either side. 


It has a 


Oil from Coal 
in Australia 


Production of oil from coal in Aus- 
tralia was thoroughly investigated dur- 
ing the latter part of 1936 by Sir 
David Rivitt, whose report has just 
become available, according to Jngi- 
neering. The extremely rapid technical 
progress being made in the development 
of processes for making oil from low- 
grade coals is demonstrated by the fact 
that the delay of approximately a year 
in publishing this report was sufficient 
to affect some of the cost comparisons 
given. 

The investigation was conducted with 
considerable care, however, and many of 
its conclusions still stand. It points out 
that several millions of pounds of cap- 
ital have been lost in Australia on at- 
tempts at low-temperature carbonisation 
that have failed, and that this method 
depends on sale of semi-coke for success. 
It was shown that the hydrogenation 
process, or synthesis from gas by the 
Fischer-Tropsch process is best suited 
to the Australian problem. A complete 
economic analysis is given in the report, 
based on figures from German and Eng- 
lish practice, showing that by hydro- 
genation, the cost would be about 13.8d 
if made from bituminous coal, and 14.4 d 
if made from brown coal. By the Fis- 
cher-Tropsch process, the total cost 
would be about 13 d. Both figures may 
be considered high because of technical 
progress made recently, the figure for 
the Fischer-Tropsch process probably 
being the most out of line. 

Since imported gasoline, at the time 
of this report, cost about 5 d. with a 
7.5 d tax, it is obvious that it is impos- 
sible to recommend on economic reasons 
alone, the manufacture of oil from coal 
in Australia. However, the report does 
recommend action based on the fact that 
such a development would mean work for 
a skilled body of chemists and engineers 
and for some 3,000-4,000 men, and on 
the importance of having a home supply 
of airplane fuel and lubricating oil (only 
if the Fischer-Tropsch process were used 
would lubricating oil be available). 

Finally, the report expresses grave 
doubts as to the future of petroleum 
supplies in many countries, even within 
so short a time as 12-25 years. An Em- 
pire conference is suggested to consider 
the matter, since any restriction of pe- 
troleum supplies would increase the 
value of these now economically unde- 
sirable processes. 


Refrigeration Engineers 
Meet in New York 


A well-rounded program of technical 
papers on current refrigeration and air- 
conditioning problems has attracted a 
large advance registration for the 33rd 
annual meeting of The American Society 
of Refrigerating Enginners, which op- 


94 (110) 





ened January 25th at the Hotel Roose- 
velt in New York, N. Y. 

Refrigeration men in attendance at 
the 3-day meeting will also take in a 
joint session with the ASHVE and the 
International Heating and Ventilating 
Show at Grand Central Palace, New 
York. 

The complete program for the tech- 
nical sessions follows: 


Tuesday, Jan. 25 


“Refrigeration in Modern Breweries,” 
George B Bright, consulting engineer, 
Detroit, Mich. 

“The Field of the Food Technologist,” 
Professor B E Proctor, MIT, Cam- 
bridge, Mass. 

“How Cities Are Fed,” informal talk 
by Walter P Hedden, Chief, Bureau of 
Commerce, Port of New York Authority. 

“Flow of Refrigerant Fluids,” A B 
Stickney, Chicago, Ill. 

“Viscosity of Oils Diluted with Re- 
frigerants,” O C Rutledge, General Elec- 
tric Co, Schenectady, N. Y 

“Industrial Relations,” informal talk 
by L A Ruthenberg, President, Servel, 
Ine, New York, N. Y. 


Wednesday, Jan. 26 


“Heat Transfer in Ammonia-Cooled 
Shell-and-Tube Brine Coolers as Affected 
by Operating Conditions,” J C Consley, 
York Ice Machinery Corp, York, Pa. 

“New Insulation Studies,” F G Hech- 
ler and E R Queer, State College, Pa. 

“Economie Aspects of Refrigeration,” 
David L Fiske, Secretary ASRE. 

“The Thermodynamics of the Absorp- 
tion Refrigerating Machine,” B H Jen- 
nings, Professor of M E Lehigh Uni- 
versity, Bethlehem Pa., and F P Shan- 
non, Philadelphia and Reading Coal & 
Iron Co, Philadelphia, Pa. 








“Controls for Air Conditioning in 
Large, Medium and Small Buildings,” 
W E Zieber and S F Nicoll, York Ice 
Machinery Corp, York, Pa. 

“Fire-Proof Air Ducts,” R H Heilman, 
Mellon Institute, Pittsburgh, Pa. 

“Physiological Reactions and Sensa- 
tions of Comfort under Various At- 
mospheric Conditions,” C E A Winslow, 
L P Herrington and A P Gagge, John 
B Pierce Laboratory, Yale University. 


Thursday, Jan. 27 


“Refrigeration Storage Applied to 
Air Conditioning,” W F Friend, Ebasco 
Services, Inc, New York, N. Y. 

“Effect of Superheat on Condensing 
Unit Efficiency,” L W Child, Evans 
Products Co, Detroit, Mich. 

“Extended Surface Cooling Units— 
Design Calculations,” by R H Swart, 
General Refrigeration Sales Corp, Bel- 
oit, Wis. 

“Trade Schools in Refrigeration,” in- 
formal talk by Dr. J S Noffsinger, Na- 
tional Home Study Council, Washing- 
ton, D. C. 


Survey Made on 
Power Supply in Floods 


Power supply in floods and other 
emergencies along the Ohio River will 
be protected and its continuity assured 
by improvements and interconnections 
made and projected as a result of the 
surveys conducted and measures adopted 
since last year’s disastrous flood, the 
Federal Power Commission and the Pub- 
lic Service Commission of Kentucy con- 
clude in their joint report, made public 
Jan. 17 on “Protection of Electric 
Power Supply in Kentucy During Ohio 
River Floods.” The engineering report 
covers in detail the principal flood areas 





13,000-GPM COOLING TOWER 


This cooling tower, one of the largest forced-draft installations ever made for a brewery, 
has just been completed for the Jacob Ruppert Brewery by the Cooling Tower Co, New York, 
N. Y. The tower cools 13,000 gpm of water for condensing steam and for cooling ammonia- 


condensing water for refrigeration 


POWER ¢ FEBRUARY, 1938 











in Kentucky, Ohio, Indiana, Illinois, and 
West Virginia, from Huntington, West 
Virginia, to Cairo, Illinois. 

The following general conclusions may 
be drawn from the experiences of the 
electric utility companies along the Ohio 
River during the 1937 flood, the Engi- 
neering report states: 

(1) Well designed and constructed 
and properly located or protected trans- 
mission lines and transmission structures 
are practically immune to flood damage. 

(2) Outdoor switchracks and substa- 
tions resist flood damage almost as effec- 
tively as transmission lines. 

(3) Interconnections were of vital im- 
portance during the 1937 flood emer- 
gency and would prove equally useful in 
any other unpredictable disaster that 
might incapacitate important generat- 
ing station or substation equipment. 

(4) Steam-electric generating stations 
can be designed or remodeled to operate 
under practically any flood condition. 

(5) Large steam-electric generating 
stations to be constructed in future in 
this area should be so protected by 
dikes, flood walls, building reinforcement 
or other design features as to make sta- 
tion operation secure under extreme 
flood conditions. 

(6) Flooding and prolonged immer- 
sion of large generating, transforming 
and switching equipment do not neces- 
sarily result in serious permanent dam- 
age (except to very old equipment) pro- 
vided sufficient time and pains may be 
taken in drying out and reassembling. 

(7) More pains should be taken in 
the construction of cable potheads and in 
their location, so far as possible, above 
flood levels. 

(8) When a power shortage occurs, 
the most serious of the evil effects may 
be mitigated and largely avoided by ra- 
tioning of the power supply. 

(9) The effectiveness with which the 
flood emergency was handled in different 
communities was fixed largely by two 
factors: (a) The extent to which the 
transmission and distribution systems 
were constructed to form networks rather 
than radial lines. (b) The extent to 
which the management anticipated emer- 
gency conditions before they actually 
arose, and mobilized men and material, 
equipped with well thought out plans, 
to take the necessary remedial measures. 

“Both items, and also the effectiveness 
of emergency rationing of the power 
supply,” the report states, “are largely 
a matter of planning by capable engi- 
neers. This type of protection against 
floods and other emergencies is probably 
the most important and least expensive 
of all the protective measures that can 
be taken.” 


Power Piping at 
Carnegie-Illinois Plant 


This unusual view of modern power 
piping (above) as made at the Carnegie- 
Illinois Steel Co’s. new No. 5 Power Sta- 
tion, located at the South Works, Chi- 
cago. Expected to be in preliminary 
operation by this time, the new plant 
has a capacity of 25,000 kw with pro- 





vision for future expansion in the form 
of a single 50,000 kw unit. To take ad- 
vantage of byproduct fuel and at the 
same time to burn the cheapest auxiliary 
fuel available, the three 300,000-Ib-per-hr. 
four-drum, bent-tube boilers are equipped 
with blast-furnace-gas burners, to fire 
that portion of the blast gas available 
over the demands of gas engines and 
metallurgical furnaces, and with both 
natural-gas and oil burners. In addi- 
tion, space for coal handling equipment 
and pulverizers is provided so that should 
future conditions warrant, a change 
could be made to this fuel. 


General Motors Enters 
Industrial Diesel Field 


On January 19, General Motors Corp 
launched a program for manufacturing 
a complete line of lightweight, 2-cycle 
diesels for industrial, marine and rail- 
road applications. The engines will be 
built in one existing factory and two 
new plants, of which The Detroit Diesel 
Engine Div is in operation, and the 
other, the new engine factory of Electro- 
Motive Corp’s diesel locomotive plant 
at LaGrange, Ill., will be in operation 
within a few months. The existing fac- 
tory is the Cleveland Diesel Engine Div 
(formerly Winton Engine Mfg Corp) at 
Cleveland, Ohio. 

Three series of models will be manu- 
factured, based on three different cylin- 
der sizes. Model 71 series will include 
1-, 3-, 4- and 6-cyl engines rated from 
22 to 160 hp maximum at 1800 rpm. 
Model 223 series will include 4-, 6- and 
8-cyl engines rated for industrial and 
marine uses at from 200 to 400 hp. The 
larger series is the present line of engines 
now in railroad, marine and stationary- 
power service, including 8-, 12- and 16- 
cyl engines ranging from 600 to 1200 hp. 

General Motors intends to sell com- 
plete “power packages” for industrial 
and agricultural applications. For ex- 
ample, in the case df a stationary elec- 
tric plant, the package will include 
engine, generator, fuel-supply equipment, 
switch board, radiator or heat exchanger, 
base and other necessary equipment. 
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J. W. Rickey Retires 


James W Rickey, chief hydraulic engi- 
neer of the Aluminum Co of America, 
who has had charge of construction of all 
the hydroelectric plants of the company 
built since 1907, retired from his posi- 
tion at the first of the year. All of the 
company’s dams and power plants, with 
the exception of the relatively small 
Niagara Falls and Massena, N. Y., 
plants, were built during Mr. Rickey’s 
term of service, Mr. Rickey is succeeded 
by James P Growdon, who has been his 
principal assistant since 1925. Mr. 
Rickey has agreed to continue as con- 
sulting engineer for the hydraulic 
department. 

Mr. Rickey, who was born in 1871, 
graduated from Rennselaer Polytechnic 
Institute in 1894 and went to work 
for the Northern Pacific RR, Minnesota 
division. Two years later he left that 
position, and, after a year’s service as 
first assistant engineer for the Lake 
Superior Power Co, he joined the St. 
Anthony Falls Water Power Co. 


OBITUARIES 


Just before going to presse, we learned 
that E R Shaw, 67, publisher of Power 
Plant Engineering and long-time treas- 
urer of the Audit Bureau of Circulation, 
died January 12 in Tucson, Ariz., where 
he went six weeks ago. Death was due 
to thrombosis, following a long illness 
of arthritis. A complete obituary will 
be published in March. 


Pau B Hvyette, 66, president of the 
Paul B Huyette Co., Inc, for the past 
43 years, and well known in the power 
engineering field for many years, died 
January 13 at his home in Philadelphia, 
Pa., after an illness of two weeks. 


JOSEPH S HAMMERSLOUGH, vice-presi- 
dent of Springfield Boiler Co, Spring- 
field, Ill, died Dee 11. 


SAMUEL MoorE, 72, for many years 
general superintendent of the Service 
and Erecting Div, Allis-Chalmers Mfg 
Co, died suddenly in Milwaukee on 
Dec 14. 


(Continued on page 126(124b) ) 
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TALL CHIMNEY 


This power-plant chimney, 40912 ft high, be- 
lieved to be the highest in eastern U.S., was 
recently completed for Marion Reserve Power 
Co, at its Scioto station near Marion, Ohio. 
The chimney has an inside top diameter of 
14 ft, comparing with an inside top diameter 
of 25 ft and a height of 600 ft for one of 
the world’s tallest chimneys, built for Nip- 
pon Mining Co at Chinnampu, Korea, last 
year 


STRAWS — 


Pointing the way business winds blow 


ALABAMA —— Montgomery Oak Flooring 
Co, Montgomery, plans boiler house in con- 
nection with rebuilding of woodworking 
mill recent.y destroyed by fire. Loss about 
$100,000, with equipment. 


CALIFORNIA — State Dept of Public 
Buildings, Sacramento, contracted Camp- 
bell Const Co, Sacramento, at $29,615, for 
water-treatment plant at Sonoma _ State 
Home, Eldridge. 


Board of Kern County Supervisors, Bakers- 
field, plans central-heating plant in 4-story 
hospital at East Bakersfield, for which bids 
will be asked soon on general contract. 
Cost about $250,000. C H Biggers, Haber- 
felde Bldg, Bakersfield, architect. 


Surprise Valley Elec Corp, Alturas, will 
soon award contracts for steam-electric gen- 
erating station near Alturas. Cost over 
$100,000. T Ruegg, 251 Kearney St, San 
Francisco, architect. 


San Mateo Junior College and High School 
District, San Mateo, pians central-heating 
plant in new multi-unit junior college at 
Peninsula Ave and North Delaware St. 
Cost over $300,000. H A Thomsen, 315 Mont- 
gomery St, San Francisco, architect. 


CONNECTICUT —— Boards of Education of 
Canaan, North Canaan, Cornwall, Salisbury, 
Kent and Sharon plan central-heating plant 
in new joint regional high school at Lyme 
Rock, for which bids are scheduled to be 


(Continued on page 116 (122)) 
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NEW PLANT CONSTRUCTION 


McGraw-Hill Business News Department Js Pre- 





pared to Furnish a More Complete Daily Service 


Calif., Los Angeles— Southern California 
Edison Co., Edison Bldg., plans following 
construction work during 1938, incl. comple- 
tion of Boulder transmission line to Chino 
sub-station, $606,000; extensions at Chino sub- 
station, $1,130,000; miscellaneous transmission 
lines, $1,000,000; substation at Santa Monica, 
$103,000; substation at Huntington Park, 
$185,000; substation additions in Santa Bar- 
bara and Pasadena, $325,000. Total $3,343,000. 

Calif., Santa Monica — Southern California 
Edison Co., Edison Bldg., Los Angeles, plans 
completed constructing rein.-con. substation 
building (power substation), $103,000. Owner’s 
Engineering and Architectural Dpt., Los An- 
geles, engrs. and archts. 

Colo., Pueblo—Denver & Rio Grande West- 
ern R. R., A. O. Ridgway, ch. engr., Equitable 
Bldg., Denver, plans steam power plant addi- 
tions, $40,000. 

Fla., Miami—Florida National Building 
Corp., 2nd Ave. and East Flagler St., plans 
diesel power plant for bank and office build- 
ing. $250,000. 

Ia., Clinton—City Council plans construct- 
ing municipal electric light and power plant. 
Interstate Power Co. lost election over pro- 
posed 25 year franchise. The company’s pres- 
ent franchise ends in March. 


Ky., Beattyville — City plans municipal 
power plant. $90,000 bond issue approved. 

Ky., Vanceburg—City plans municipal elec- 
tric light and power plant. $148,000 bond 
issue approved. i 

_La., Plaquemine—City retained L, J. Voor- 
hies, engr., Baton Rouge, to make survey of 
existing electric light and power system. 

La., Shreveport—Southwestern Gas & Elec- 
tric Co. plans plant improvements, incl. ad- 
dition to Arsenal Hill power plant. $3,250,000. 
Maturity 1938. 


Me., Solon—Central Maine Power Co., Solon, 
plans hydro-electric power plant at Caratunk 
Falls, near here. To exceed $40,000. 

Mich., Paw Paw—Municipality plans hydro- 
electric power plant. $100,000. 


Mich., Wahjamega—State. State Adminis- 
trative Bd., Lansing, plans by E. R. Little & 
Co., engrs. and archts., 1801 Ford Bldg., De- 
troit, 2 story, basement, brick, steel, rein.-con, 
steel power plant plain found. $265,000. 

Minn., Anoka—Municipality bids in March, 
constructing hydro-electric power plant. To 
exceed $40,000. G. M. Orr Co., 542 Baker Ar- 
cade, Minneapolis, engrs. 

Miss., Itta Bena—Bids Feb. 1, by City, c/o 
Clerk, new generating equipment, changes in 
distribution system to convert from DC to 
AC new water pump, meters and service con- 
nections, etc. $50,000. W. A. Fuller Co., 
2916 Shenandoah Ave., St. Louis, Mo., engrs. 

Neb., Elgin—Interstate Power Co., Elgin, 
plans auxiliary power plant. Est. about $40,000. 

N. Y., Murray—Niagara, Lockport & Ontario 
Power Corp., Lockport, plans electric plant. 
Authority has been received from Pub. Serv. 
Comn., Albany, to proceed with project. 

N. Y., Port Byron—New York State Electric 
& Gas Corp., Elmira, plans electric plant for 
transmission purposes. Maturity soon. Public 
Service Comn., Albany, granted authority to 
construct. 

O., Cleveland—City, F. D. Wallene, dir. P. 
Utilities, plans constructing and _ installing 
25,000 k.w. turbo-generator units, $2,131,000; 
replacing boilers 10 to 14, $325,000; and 
installing 12,500 k.w. generator, $2,727,000, 
for municipal light plant, East 53rd St. and 
Lake Erie. Total $5,183,000 L. O. Quayle, 
105 City Hall, ch. engr. 

0., Dayton—Cimatool Co., 1517 East Third 
St., plans construction steam power plant, 
$150,000. 

O., Nelsonville—City, approved $90,000 bond 
issue for constructing municipal light and 
power plant. G. M. Coakley, 180 North Wash- 
ington St., engr. R. G. Ingelson, 299 South 
Front St., Columbus, consult. engr. 

O., Xenia—Wilberforce University, Xenia, 
plans power plant improvements. To exceed 
$40,000. 

Okla., Vinita—Grand River Dam Authority, 
Vinita, filed with Federal Power Commission 
its declaration of intention to construct dam 
about 147 ft. high above rock bed and will 
create 2,000,000 acre ft. capacity reservoir in 
Grand River and hydro-electric plant, incl. 
80,000 hp. generating plant, in Mayes, Dela- 
ware, and Ottawa Counties for flood control, 
irrigation, and power development. Federal 
government has made grant of $8,437,000 to 
authority and agreed to loan $11,563,000 
through purchase of its revenue bonds. Total 
$20,000,000. W. R. Holway, Tulsa, consult. 
ener. 

Ore., Eugene—City plans new unit for steam 
standby plant for Public Utilities capable 
generating 6,000 kwh. to provide city with 
adequate reserve power to take care of peak 
loads. $489,700 

Pa., Butler—General State Authority, A. 
S. Janeway, executive secy., 600 North 2nd 
St., Harrisburg, sketches by E. B. Lee, Cham- 
ber of Commerce Bldg., Pittsburgh, and takes 
bids in March, for group of buildings at 
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Western State Tuberculosis Sanitarium on 130 
acre Robinson Farm, 2 mi. southwest of 
here, opposite Butler County airport, includ- 
ing power plant, with two 600 hp. high pres- 
sure boilers with automatic stokers, 165 ft. 
radial brick stack, 500 ft. tunnel, 5x7 ft., 
underground, to connect power plant with 
all buildings in group and to carry service 
lines, water supply system, incl. 100,000 gal. 
water tower and basin, reservoir, service and 
fire lines, sewage disposal plant, incl. septic 
tanks, 10,000 tin. ft. sewer lines. Total cost 
$2,108,643. 

Pa., Edinboro — Commonwealth of Pennsyl- 
vania, A, . Janeway, executive dir., 600 
North 2nd St., plans by R. Irvin, Starr Bldg., 
Pittsburgh, 1 story power plant, incl. water 
and steam lines, sewers and emergency light- 
ro system, at State Teachers College. $160,- 


Pa., New Castle—Commonwealth & Southern 
Co., 20 Pine St., New York, constructing 
steam power plant, separate contracts; fur- 
nishing 1,500 tons structural steel for same, 
to Ingalls Iron Wks., 720-4th Ave. S., Bir- 
mingham, Ala. Total est. $2,800,000. 

Pa., Perkasie—Borough Council of Perkasie, 
P. Bader, secy., 7th and Arch Sts., takes bids 
before. Mar. 1, 60 ft. addition to present 
municipal electric plant, relocation of equip- 
ment, installing new boiler, coal pulverizer, 
water sifter, larger coal conveyor. $120,000. 
Gurenwald & Niemitz, 316-17 Bulletin Bldg., 
Phila., engrs. 

Pa., Titusville— J. Fay, city engr., mak- 
ing survey to determine cost repairs, altera- 
tions and improvements to municipal light 
and power plant, for City. 

Pa., West Pittston—Scranton Electric Co., 
Scranton Electric Bldg., Scranton, plans con- 
structing transformer sub-station, Elm St. 
$138,000. Maturity as soon as project is 
approved by the Public Utility Comn. Own- 
er’s own engineering staff, engrs. 

Tenn., Chattanooga — Chattanooga Electric 
Power Board, City Hall, soon takes bids trans- 
formers for three sub-stations $105,000; 14 oil 
circuit breakers $100,000. S. G. Finley, 
City Hall, engr. Plans and specifications to 
be presented to K. Markwell, P.W.A. ch. 
project engr., Volunteer Bldg., for approval. 


Tex., Brenham—City, c/o R. B. Lockett, 
mayor, soon takes bids constructing electric 
generating plant and _ distribution system. 
P.W.A. project. Garrett Eng., Co., Box 1726, 
Houston, engrs. 

Tex., Electra — City, c/o A. B. Corder, 
mayor, soon takes bids light and power 
plant, electric generating plant and distribu- 
tion system. $221,000. J. E. Ward, Harvey 
Snider Bldg., Wichita Falls, engr. 

Tex., Jacksonville—Soil Conservation Com- 
mittee, c/o DeBusk, managing dir., 
Jacksonville, surveys started by U. S. Engi- 
neers, constructing dam and reservoir, etc., 
reservoir will cover 80,000 acres land and 
have 2,000,000 acre ft. of water. It is esti- 
mated to produce over 20,000 kv. of electric 
energy, in addition to providing flood con- 
trol and water, location in McGee Bend on 
Angelina River, west of Jasper, and above 
confluence of Neches and Angelina River. 
Meeting in January on further development. 
Myers, Noyes & Forest, c/o Conservation 
Committee, Jacksonville, and Tower Petro- 
leum Bldg., Dallas, engrs. 

Tex., Leonard—City, c/o R. D. Wing, mayor, 
Leonard, soon takes bids constructing elec- 
tric generating plant and distribution system, 
$75,000. J. E. Ward, Harvey-Snider Bldg., 
Wichita Falls, engr. 

Tex., Liberty—City, c/o T. Calhoun, mayor, 
soon takes bids constructing light and power 
plant, street light system, etc. $95,000. P.W.A. 
project. Garrett Eng. Co., Box 1726, Houston, 
engrs. 

Wis., Clayton—Stella Cheese Co., c/o A 
Castigliano, 208 Metropolitan Bank Bldg., St. 
Paul, Minn., plans nearing completion con- 
structing power house, two 150 hp. boilers, 
heater, etc. R. W. Richardson, 202 Oppenheim 
Bldg., St. Paul, Minn., engr. 

N. S., New Glasgow—Picton County Power 
Bd. making plans' constructing complete 
steam generating plant. $250,000. D. Dun- 
bar, New Glasgow, engr. 

Ont., Toronto — Ontario Hydro-Electric 
Power Comn., 14 Carlton St., plans high 
tension power transmission lines from Beau- 
harnois on St. Lawrence River to Leaside; 
constructing high tension line from Leaside 
to Commission’s Strachon Ave. plant in To- 
ronto; installing additional transformers. B. 
O. Salter, Torento, purch. agt. 

Australia — Government of State of Vic 
toria, Melbourne, voted $43,750,000 to State 
Electricity Commission for extensions, in- 
creasing generating capacity by 200,000 kw. 
Plans for 50,000 kw. increase at Yallorne and 
30,000 kw. at Newport, will be called early 
in 1938, and for constructing 2 circuit 165,- 
000 volt transmission line on steel towers 
from headwaters of River Kiewa to Mel- 
bourne 160 mi., also for 66,000 volt line to 
Wangaratta will be called in spring. 

Africa, Nigeria—Nigerian Electricity Supply 
Corp., Kurra, preparing plans hydro-electrie 
power development at Jekko Falls and will 
be in market for much machinery. 
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Engineers aware of changed condi- 
tions today make full provision for 
Cutler-Hammer Valve Control in their 
construction and operating plans. C-H 
Valve Control brings them new speed, 
economy, convenience, precision con- 
trol and safety to valve operation. 
And every engineer who has investi- 
gated, knows that C-H Valve Control 
undergoes breakdown tests of un- 
precedented severity, is designed to 
uncompromising standards, is super- 
latively engineered and constructed. 
For any valve from 3% inch to 72, 
torque to 3,000 lbs. ft., in 84 different 
motor characteristics, C-H Valve Con- 
trol offers so many distinctive features 
that you are invited to write for full 
details, stating your needs briefly. 
CUTLER-HAMMER, Inc., Pioneer Manu- 
facturers of Electric Control Apparatus, 
1209 St. Paul Ave., Milwaukee, Wis. 
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Adjustable Cutter 
for Ring Gaskets 


A SIMPLE and efficient tool for cutting 
ring gaskets from sheet packing is 
illustrated. The body or block that 
serves as pivot holder, lockhandle and 
cutter-bar cross head is made of ma- 
chine steel and the cutter bars of car- 
bon steel. The lockhandle is capstan 
drilled on the lower collar to permit 
using a pin to tighten or loosen its 
threaded tip that locks the bars. 

In use, the two bars are adjusted 
to the required diameters and locked. 
Then, the pivot point is pressed down 
by hand on the packing. By grip- 
ping the outer bar at its tip, the 
operator swings it as a compass and 
bears down into the sheet to eut out 
a ring gasket. 


Penacook, N. H. C H Winey 


Reducing Leaks 
in Pipeline Flanges 


Aumost from the day pumping 
started, flange joints on the discharge 
lines leading from four duplex double- 
acting pumps gave trouble. Flanges 
of the usual type were welded to the 
6-in. line on each side, as were the 
only separable joints between pumps 
and the 8-in. main line. Each flange 
had eight 0.75-in. bolts, which were 
replaced by {-in. bolts after reaming 
flange holes slightly to provide better 
holding against the pressures de- 
veloped. 

Normal working pressure of 675 Ib 
per sq in. produced a total endwise 
load on the flange bolts of 19,000 1b, 
based on nominal pipe diameter and 
pressure. That this pressure was 
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greatly exceeded was demonstrated by 
setting an indicator with a 600-lb 
spring on one pump. Fig. 1 shows 
the pressure range on the discharge 
manifold of this pump from 1,030 lb 
maximum to 330 minimum.  Conse- 
quently, flange joints were subjected 
to 29,121 lb at maximum load. A dial 
indicator was set up on the flange bolts 
and the elongation measured, averag- 
ing as high as 0.0007 in. per stroke 
for quite considerable periods, which 
overstressed the bolts. 

Much more trouble was experienced 
keeping joint A, Fig. 2 tight than B, 
only 8.5 ft away. Repeated tighten- 
ing of bolts kept down leakage, but 
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ea 


Pressure, Lb Per 








it was not until the line was opened 
that the trouble was cleared up. Joint 
A had a lead gasket, that at B was 


of a plastic material. Since the lead 
gasket is practically non-elastic, it 
hammers thinner under the repeated 
impacts of the flange faces, requiring 
frequent tightening to maintain line 
seal, while the plastic material expands 
and follows the flange faces through 
the pressure cycle. 

As a result of the investigation, me- 
tallie gaskets and joint rings were re- 
moved from all check covers, gates 
and other points subjected to a pul- 
sating. pressure, and replaced with 
plastic materials. A further improve- 
ment was made by cutting the inside 
diameter of gasket material from 3% 
to ¢-in. smaller than the inside di- 
ameter of the flanges. This slight 
shoulder of material protruding within 
the line affords a seal against the be- 
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ginning of gasket attrition, sometimes 
noted when fluid under-pressure tends 
to scour out the gaskets between 
flanges. 

Since gasket material was changed 
and larger bolts were used in the 
flanges, there has been no further 
recurrence of leakage. Additional pro- 
tection was gained by installing ade- 
quate air chambers on the discharge 
lines. 

Longview, Texas 


M T Pate 


Escape Pipes 
for Safety Valves 


A PROPER escape pipe is as essential 
to the safety of plant personnel as 
the safety valve is to the boiler. 
Too often a man has been opening a 
stop valve when a safety valve, hav- 
ing no escape pipe, and pointing 
directly at him, pops. To be standing 
in the path of a high-pressure, 3- or 
4-in. jet of steam is usually fatal. 

Every safety valve should have an 
escape pipe at least 6 ft high If 
head room makes it impossible to 
terminate this pipe within a reason- 
able distance from the ceiling, it 
should extend out through the roof. 
If it is a flat roof where workmen 
may be, the escape pipe should ex- 
tend at least 6 ft above the roof. 
If a horizontal escape pipe is more 
practical, it should discharge away 
from where workmen might be. 

It is essential that the escape pipe 
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“Saved 45 ja: Ee floor space by 
Installing 4 Yarway Traps” 


(Reports Box Board Manufacturer) 


“We replaced 4 other traps requiring 48 sq. ft. floor space 
with 4 Yarway Impulse Traps — requiring only 3 sq. ft. 
including strainers, valves, check valves and header. 


“Yarway is the best trap we have ever used and we have 
tried them all.” 


35 Yarway Traps have already gone into this plant and 
they have standardized on Yarways for all further 
replacements. 





Why don’t you end your steam trap troubles by standard- 
izing on Yarway Traps for quicker heating and greater 


sustained heating efficiency; for their lower installation 
and maintenance cost; for their fuel economy and for 


their saving in valuable floor space around machines due 
to the more compact installation they afford. 


You probably can install Yarways for as much as it will 
cost to repair old traps in your plant. This is often the case. 
See your Mill Supply dealer —or write for Catalog T-1722. 


YARNALL-WARING COMPANY 
00 Mermaid Ave., Philadelphia 





be at least equal to the size of the 


safety valve. If a length of over 12 
ft is necessary, it is better to use 0.5 
in. larger diameter for each 12 ft in 
length. A long line with no inerease 
in diameter will cause a back pres- 
sure because of flow friction, and it 
may cause serious chattering of the 
safety valve. One 90-deg. turn is 
usually necessary next to the safety 
valve. Avoid other 90-deg. bends if 
possible. 

Support an escape pipe independ- 
ently of the safety valve. Serious 
stresses may be set up in the safety- 
valve body, connection, or boiler 
nozzle by the weight of a heavy un- 
supported escape pipe. 

After a safety valve has blown 
many times, it is not uncommon for 
slight leakage to develop. Condensa- 
tion of this leakage may gradually 
fill an undrained escape pipe with 
water. This condition alone pre- 
vents the safety valve from blowing 
at its set pressure. The popping 
point will be increased one pound for 
every 2.3-ft elevation of water in the 
escape pipe. Also, in an _ outdoor 
escape pipe exposed to severe winters, 
ice may form and seriously interfere 
with proper safety-valve operation. 
Every escape pipe should have a 2- 
or 3-in. open drain at its lowest point. 
This drain should be conducted off of 
the boiler top in order to prevent 
external corrosion induced by damp- 
ness. The figure shows a_ properly 
installed safety valve. 


Boston, Mass. C O Dipsie 














Unit Heaters Used 
As Process Dryers 


Unit heaters can often be used to sup- 
ply warm air for drying and other 
‘process operations where the quanti- 
tices of materials handled are small 
and operating conditions make the 
purchase of more efficient commercial 
equipment uneconomical. One appli- 
cation of a floor-type heating unit 
used to dry the product of a chemical 
plant is shown in the drawing. 

The dryer consists of a_ eireular 
sheet-metal vat having a_ perforated 
false bottom. Hot air from the heater 
circulates upward through the produet 
piled on this bottom. A canvas cover 
over the dryer prevents any of this 
material from escaping into the room. 
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During the winter months this dryer, 
in addition to performing its normal 
function, acts as a humidifier for the 
air in the surrounding building space. 
In summer, an exhauster fan removes 
the hot humid air from above the 
dryer, preventing any undue tempera- 
ture rise in the building. 

Among other applications of unit 
heaters in industry are supplying 
warm air to laundry and cleaning 
plant dry rooms, operated as cireulat- 
ing fans during summer months with 
no steam on the heating coils. Where 
room heat release is high, their use 
as either heaters or exhausters de- 
pends upon the temperature require- 
ments. 


Richmond, Va. C R ANDERSON 


Wiping-Cloth Cost 
Reduced by Washing 


Cost of wiping cloths is one of many 
items in total expense for supplies 
necessary to maintain a well kept 
plant. A number of nationally known 
manufacturing organizations have ef- 
fected substantial savings by substi- 
tuting high-grade cloth material for 
the ordinary mixed rags of varying 
quality sold commercially. These 
cloths are laundered when they be- 
come dirty and are reused many times 
before being discarded. Washing is 
done with equipment either provided 
especially for this purpose or having 
additional uses such as cleaning over- 
alls, uniforms, linens and other ma- 
terials. 

While initial outlay for laundering 
equipment makes this procedure uneco- 
nomical in smaller plants, there is al- 
ways the commercial laundry. It is 
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“Watch these points for__ 
external corrosion ss 








often possible to have wiping cloths 
laundered in these establishments at 
a mutual profit to both parties con- 
cerned. A large chemical plant found 
it profitable to have an outside laun- 
dry experiment with the washing of 
filter-press cloths previously burned as 
unreclaimable. These experiments 
proved so successful that the total 
wiping-cloth requirements of the plant 
now come from this source. 


Roanoke, Va. S H Coreman 


Check Bottom 
of Box Headers 


THE HEADER BOTTOM in box-header- 
type boilers is not readily accessible 
and is often neglected. This part is 
generally known as the trough, and 
forms the bottom of the header. The 
header trough usually rests on a bear- 
ing plate set on brickwork, and to 
seal the combustion chamber and 
passes against air infiltration, the 
header bottom is sealed with some 
plastic preparation, or asbestos rope. 
This type of construction is satisfae- 
tory for the purpose intended, but it 
makes the header trough inaccessible 
for examination. 

Soot usually finds its way into all 
eracks and voids under the trough. 
Every time a tube, tube cap, or gasket 
leaks, water will run down on to this 
soot. Sulphur in the soot reacts to 
form a sulphurous acid, causing cor- 
rosion, which may do serious damage 
in less than one year. 

It is advisable to remove sufficient 
brickwork and insulation to observe 
the condition of this trough at least 
every 5 years. This should be done 
immediately if there is any indication 
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New Edward. 


Catalog No.1) 
? 


Yours for 


the asking 








How to design valves for tough 
service, how to control quality of 
material and workmanship, and how 
to check-test the finished product - - 
these things Edward knows. Years of 
experience, devoted primarily to the 
production of better and yet better 
steel valves, have qualified Edward, 
- to a unique degree, to build out- 

standingly good valves. _ Today's 

Edward valves are the best buy. 








Illustrated are Edward all-alloy-steel 


nonsreturn valves, or 900.16 SP af The Edward Valve & Manufacturing Co., Inc. 
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of leakage or other defects in a hidden 
section. This article is not intended 
to imply that the box-header type of 
boiler is undesirable, but to call at- 
tention to a section of the boiler that 
may be overlooked during inspections. 
Leaky gaskets, or continued dampness 
may cause serious damage in any type 
of boiler. 


Chicago, Til. R O BILurines 
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Repairs Made 
on Thrust Bearing 


THRUST-COLLAR threads on an 1875- 
kva vertical ~waterwheel-generator 
shaft were so badly damaged by over- 
heating from oil failure, that their 
ability to carry load was doubtful. 
As the machine would have to be dis- 
mantled and part of the building torn 
down to install a new shaft, the job 
was done as in the figure. 

A sleeve, threaded on the inside to 
go on the shaft with a shrink fit, and 
threaded on the outside for the thrust 
plate, was installed on the shaft. After 
reboring and threading the thrust 
plate to fit the sleeve, it was installed. 
Since then, the machine has been in 
service for several years without giv- 
ing any thrust-bearing trouble. 


Kearney, Neb. Ep Swan 
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Radiator Orifices 
Reduce Heating Costs 


WE operate a 48-story building, hav- 
ing 5,500,000 eu ft of space, and 
equipped with 1800 radiators totaling 
67,000 sq ft of surface. Steam is pur- 
chased and the building is six years 
old. Before this year, we averaged 
0.6 lb of steam per degree-day per 
1000 eu ft of space, with manual con- 
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Orifice Diameters and Radiator Sizes 


Orifice Radiator Orifice Radiator 
Dia, In. Area, Sq Ft Dia, In. Area, Sq Ft 
3/32 18 3/16 61 
7/64 24 13/64 70 

1/8 30 7/82 80 
9/64 37 15/64 91 
5/32 44 1/4 102 
11/64 52 


trol. Estimates of cost for orificing 
the radiators and controlling temper- 
ature were made, but the owners 
would not spend the money. Phil 
Swain, in “Speaking of Power,” in 
the November Power, was right, “. . . 
work Like hell and don’t spend a damn 
cent.” 

This year we made and _ installed 
orifices as in the figure. We had 
copper disks % in. in diameter cut at 
a cost of $9 per 1000, to put into the 
unions of the radiator supply valves. 
The elevator mechanie rigged up a 
drill chuck on the spindle of an em- 
ery wheel and easily bored the holes, 
as indicated in the table, by gripping 
six disks between two pairs of pliers 
and holding them against the drill. 

The size of the holes in the disk 
are for a full radiator at atmospheric 
pressure and are varied to suit radia- 
tors nearest the supply as well as the 
distant ones, to take eare of slight 
differences in steam pressure. One 
man installed the orifices in nine 
days. 

So far this vear, heating has been 
satisfactory throughout the building 
and has been done with about 20% 
less steam per degree-day than before 
the orifices were installed. Previously, 
the building was difficult to heat from 
the tenth floor down; now this section 
tends to be a little warmer than the 
upper sections. 


New York, N. Y. Tuomas SHEEHAN 


Fan Rotation Corrects 
Bearing Trouble 


Ir you have rol'er-bearing installa- 
tions and are experiencing excessive 
maintenance costs, perhaps the answer 
we found will also guide you. We 
have a number of motor-driven fans 
which required annual renewal of the 
roller bearings. They operate on an 
average of 6 hr per day, about 2200 hr 
per year, being idle the remainder of 
the time. 

Inspection of bearings showed evi- 
dence of pitting. The pedestals were 
checked, and on one side were found 
effectively insulated to prevent shaft 
eurrents. Inspection also showed no 
external pipes or conduits connected to 
the frames and acting as_ bridges 
across pedestal insulation. Chemical 
analysis was made of the lubricant, 
but nothing could be found that would 
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account for the electrolytic action. 

It was found, however, that the 
foundation beams, although strong 
enough to support the motor-fan as- 
sembly, had not been rigidly braced 
before the concrete mat had been 
poured. It was assumed that prob- 
ably the beams transmitted building 
vibration to the fan bearing. Theo- 
retically it seemed a little far-fetched, 
but no definite answer to the problem 
had as yet been found, so any reason- 
able possibility was considered. On 
the assumption that vibration was the 
cause of excessive bearing maintenance, 
we reasoned that this condition prob- 
ably only existed when the fans were 
not in operation. Damper adjust- 
ments were then made so that fans 
rotated by back pressure during the 
periods of idleness at about 6 rpm. 
Since this scheme was put in opera- 
tion over two years ago, no roller 
bearings have been renewed. 


Tenafly, N. J. K B HorrmMan 


unit 





Draining Throttle Valves 
of Process Equipment 


WHEN laying out steam-distribution 
piping for process equipment, design- 
ers often fail to provide adequate 
drainage facilities. This is especially 
true of branch lines feeding individ- 
ual units from an overhead main. 
Throttle-valve drainage in these 
branehes is often omitted, allowing 
water to accumulate when the valves 
are closed. Expansion and contraction 
strains caused by this water seriously 
affeet operation and maintenance. 
Troubles eneountered inelude leaking 
threads, loosening of flanged joints 
and valve leakage. Slugs of water re- 
leased at high speeds when _ the 
throttles are opened may damage 
equipment. 

In one large industrial plant, all 
throttle valves were tapped for 0.5-in. 
drain lines, trapped to the condensate- 
return system. Where process units 
were located close together with 
branch piping short enough and of 
sufficient size to avoid any appreci- 
able difference in pressure at the 
throttles, it was possible to serve a 
number of drains with a single trap, 
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you re havin’ 
boiler water 
trouble, call 


the NALC 
people. 
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as in the figure. Individual drain 
lines were equipped with valves to 
facilitate maintaining the throttle 
valves, an important factor in pre- 
venting heat losses caused by steam 
leaking into idle equipment. 


Lynchburg, Va. O M Roserts 


Air Troubles 
in Water Line 


To KEEP down the cost of supplying 
additional water to a small textile- 
mill extension, a tank was installed 
and connected to a single pipeline. 
This line served the double purpose of 
connecting the tank to the supply 
pump and to process, instead of using 
a line for each purpose. When the 


equipment went into service, it was 
found that water flow into the process 
vats was very unstable, causing incon- 
venience to attendants. 

some study it was decided 


A ft er 





Check valve: Out, 


that air was entering the pipeline 
through the discharge of the float 
valve, which terminated above the sur- 
face of the water in the tank. To 
correct this condition, we extended a 
discharge pipe from the valve down 
into the tank so that its end would 
always be immersed, as indicated by 
dotted lines. This device kept flow 
normal. 


New York, N. Y. C W PETERS 


Strainer Prevents 
Plugged Blowoff Lines 


LarGE flakes of seale, dislodged by 
turbine cutters or other seale remov- 
ing devices, may lodge in _ blowoff 
valves and piping of boilers, holding 
back finer material until the line is 
stopped up. Removing these obstruc- 
tions requires much time and effort, 
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as it is often necessary to dismantle 
the valves or break a number of pip- 
ing joints to dig or wash out this 
dirt. 

A strainer placed in the blowoff 
opening of the boiler mud drum, sim- 
ilar to that shown in the drawing, has 
been used to avoid this trouble. It 
consists of a sheet metal cylinder 
that fits tightly into the blowoff open- 
ing. A heavy-gage wire screen with 
a top of the same material is soldered 
to the cylinder. A circular sheet- 
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Blowoff_-= 
nozzle 


metal flange is fitted to the cylinder 
where it joins the sereen, to prevent 
the strainer from slipping down into 
the blowoff line. 

Where scale conditions are bad, it 
may be desirable to make the screen 
larger than that of the blowoff open- 
ing, and solder it to the flange. The 
flange diameter, however, must never 
be greater than the circle formed by 
the inner edges of the blowoff-nozzle 
rivet heads. 


Roanoke, Va. S H CoLteman 


Unstopping 
Pipelines 


For unstopping surface drains filled 
with mud or cinders, the device shown 
in the figure is a handy tool. It is 
made from a piece of steel pipe 4.5 in. 
long with one end welded closed to 
form a bullet nose, in which is drilled 
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a small hole for a eutting jet. At the 
end opposite the nose, three cuts 1.5 in. 
long are made, equally spaced around 
the cireumference. The three sections 
are then pushed inward until the end 
of the pipe has the same outside diam- 
eter as a 2.5-in. hose connection. The 
cuts are then welded up and the hose 
connection brazed to the pipe. 
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Two propelling jets are formed by 
welding in two pieces of 0.5-in. pipe 
as shown, and flattening the ends. On 
each side, half way between the two 
propelling jets, a 0.25-in. hole is drilled 
for a water jet, to prevent the cutter 
from hugging the sides af a pipeline. 

It is only necessary to start the 
cutter in the stopped-up drain and 
turn on the water at a pressure of 
100 lb per sq in. The head will move 
into the pipe with a little hose manipu- 
lation, and the obstruction will usually 
be cleared quickly. This cutter may 
be used in pipelines 8-in. in diameter 
and larger, but the hose and pipe 
feeding it must be of ample capacity. 

Radford, Va. G R Evper, Jr 


Steam-Line Pockets 
Trap Condensate 
Our district-heating system comprises 


about 10 miles of mains ranging from 
6 to 14 in. in diameter and operated 
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hale of 6 ‘stondard pipe 


at pressures of 2 to 15 lb per sq in. 
There are a few dead ends and the tie 
connections cause the flow of conden- 
sate from line losses to be rather un- 
certain in direction, because water is 
sometimes carried upgrade because of 
high steam velocity. It is therefore 
necessary to trap condensate from the 
mains. 

Formerly we used small bleeder con- 
nections made into the bottom of ex- 
pension joints and other fittings. This 
was not entirely satisfactory and we 
developed the more successful method 
shown in the diagram. Pockets, made 
from short lengths of 6-in. pipe, are 
welded into the bottom of the mains 
in the manholes. It does not make 
any difference which direction the con- 
densate may flow, it is caught in one 
of these pockets and trapped out. 


Hibbings, Minn. A L Bennerr 
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High Pressure Steam 
Valve with Welding 
Ends, Equipped with 


Chapman Motor Unit. 


CHAPMAN 
STEEL VALVES 
ARE MADE IN 
be | 3-) ty. eh 


Carbon Steel. 

Carbon Molybdenum 
Steel. 

Chrome Nickel Steel. 

Nickel Steel. 

Chrome Molybdenum 
Steel. 

Chrome Tungsten 
Steel. 

Chrome Nickel Tung- 
sten Steel. 
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Loosening Coal 
from Silo Sides 


HAVING SPENT many long hours trying 
to free fine wet coal from silo walls, 
I read with interest the solutions given 
in June Power for breaking up these 
formations. Here are a few additional 
comments. Compressed-air nozzles care- 
fully located along the silo walls offer 
perhaps the best solution where con- 
tinued difficulty is encountered from 
sticking coal, and it is not possible to 
mix the fine and coarse. After the silo 
has been built, however, nozzles are dif- 
ficult and expensive to install. 

A cheap and simple arrangement is 
a short light-weight harpoon made of 
a 6-ft section of %-in. standard copper, 
brass, or aluminum pipe. This pipe is 
closed at the bottom end, and two sets 
of 2-in. holes are drilled at right angles 
through both sides of the pipe near its 
bottom. The upper end of the pipe is 
connected to a compressed air hose. A 
ring is welded to this end and a rope 
fastened to it, one end of which is se- 
cured to the top of the silo. 

It has been my experience that a long 
heavy harpoon is almost useless for 
loosening fine wet coal. It tends to 
bury itself without loosening any ap- 
preciable amount, and is hard to free 
after it has been dropped. Being long 
and heavy, it is also hard to handle. 

When the lighter harpoon is dropped 
in the coal, it buries less. As com- 
pressed air is applied through a quick- 
opening valve at the top of the.silo, air 
jets break the coal loose, causing it to 
slide down. The harpoon is easily re- 
moved to be used again when needed. 

Iron should not be used in any part 
of the harpoon or rope ring. It is Tikely 
to come in contact with the concrete 
walls of the silo and might cause a series 
of sparks if the harpoon is made of iron 
or steel. 

Waynesboro, Va. 


J M Myers 


Removing Oil 
From Pipe Systems 


CLEANING OIL out of heating lines (see 
discussion in the “Reader’s Problems” 
section, page 907, November Power), 
can best be accomplished by boiling out. 
Take the line out of service when con- 
venient. Isolate it from the system by 
closing valves or installing blind 
flanges on extremities of line. 

At a point near the line farthest 
from the engine exhaust, place an open 
tank of suitable capacity to provide for 
pump suction and return flow from the 
line. A small motor-driven centrifugal 
pump can be mounted close to, or over 
this tank. Connect the pump discharge 
into the line to be boiled out. 

If no connections are available, the 
line will have to be tapped and a nipple 
and valve installed. Make a similar con- 
nection at the other end of the line to 
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act as a return to the tank. Hose 
lengths may be coupled up for a return 
line if the distance does not warrant 
piping. At one or more points along 
the line, connect live steam jets of low 
pressure. Fill the whole system with 
water at as high a temperature as pos- 
sible. 

Make a wire-mesh basket lined with 
Turkish towelling or other filtering 
medium. This basket is hung in the 
tank where it can be readily removed 
for changing of the filter. Fill the tank 
to at least half capacity with a solution 
of water and soda ash. Start the cir- 
culating pump and, while maintaining 
the necessary high temperature with 
the steam jets, continue to add _ peri- 
odically soda ash until results are shown 
by the amount of oil in the returns. 

This procedure carried out for a few 
hours should show very definite results. 
Circulation of the solution may be dis- 
continued for a few hours and the boil- 
ing maintained, after which time cir- 
culation may be resumed. Branch 
lines may also be treated in this man- 
ner, using the same returns. 

It is obvious that necessary safety 
precautions must be observed to avoid 
any possibility of excess pressure being 
impressed on the lines. This method is 
an efficient, economical and safe way of 
removing oil from the entire system. 

Kearney, N. J. George McNairy 


Diesel-Plant Costs 
in New York 


I HAVE read with interest, under the 
heading of Current Comment in January 
Power, the Consolidated Edison Co’s 
reply to my query in last December’s 
issue. 

In my query I made this statement: 

“With the plant once installed, cost 
of purchased power must fall prac- 
tically to the operating costs of the 
diesel plant, not including fixed charges, 
before it will pay to shut down. 

This whole matter is simply a ques- 
tion of dollars and cents, and what a 
lot of us would like to know is the 
comparison in cents per kwhr of the 
cost of utility power vs. the purely 
operating costs of the diesel plant. It 
would be out of order to ask the Edison 
Co what a diesel plant costs, but it 
would certainly seem reasonable to ask 
them to give us the cost in cents per 
kwhr of purchased power to the 
Sailors Snug Harbor people and_ to 
further identify the particular rate 
schedule under which they are oper- 
ating. Naturally, I cannot presume 
to establish the actual cost at present, 
but assuming that Sailors Snug Harbor 
is buying current on what seems to be 
the applicable published rate (Schedule 
2, although this rate prohibits residen- 
tial submetering), a cost estimate of two 
cents per kwhr cannot be far wrong. 
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It is inconceivable to me that any 
of the principals originally connected 
with the installation of this diesel plant, 
including the engine manufacturer, 
would have advocated or even permitted 
the installation of this plant were the 
cost of fuel oil, lubricating oil, labor 
and maintenance to add up to a figure 
in excess of 13 cents per kwhr. The 
actual operating figure for a plant of 
this size, age and general design would 
most probably be about one cent per 
kwhr, possibly less. 

HUXLEY MADEHEIM 

New York, N. Y. 


Hotel Heating 


‘THE ARTICLES in November and Decem- 
ber Power by Professor Sayles of Cor- 
nell University on hotel heating are 
timely and interesting. The hotel indus- 
try is sadly in the dark on the heat, 
light and power part of this great 


business. There is more guess work in 
this department than in any other 
branch. 


The author’s analysis of steam use 
for building heating is sound, that is, 
taking into acount volume heated and 
degree days. However, I fear that the 
data used in arriving at 0.97 lb per 
1000 cu ft per deg-day may be in error 
due to the amount of guess work in 
this part of the hotel business. For 
example, cubage figures given by archi- 
tects may take in everything from the 
bottom of foundation footings to the 
top of parapet walls in order to arrive 
at a low construction cost per cubic 
foot. One hotel, reported as 3,926,000 
cu ft by the architect, has a net heated 
volume of 2,535,000 cu ft, 64% of the 
stated figure. 

Heating figures can be in error also 
when steam is purchased. Separate 
metering of heating steam and other 
services is not frequent. In examining 
Table 1 of the December article, it ap- 
pears that the 0.97 figure was derived 
from 10 hotels rather than 40 and that 
these ten range from 0.668 to 1.31 lb, a 
variation of 100%. Embarrassment 
might follow too literal application of 
the 0.97 figure as a yardstick. 

To illustrate wide differences in hotel 
costs for heat, light and power, a com- 
parison of costs of two of our largest 
and finest hotels show $61.64 per room 
for one as against $144.84 for the other. 
The former produces all of its heat, 
light and power in its own plant while 
the latter purchases electricity and 
steam. Correction for climatic condi- 
tions has not been made, since the slight 
difference is in favor of the latter prop- 
erty. While no fixed charges have been 
made for the power plant in the one 
case, the annual difference in cost of 
the services represents about 50% of 
the estimated cost of power plant and 
equipment. 

New York, N. Y. Ecpert Dovelas 
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READERS’ PROBLEMS 





QUESTIONS 
for Our Readers 


Commutator Black Spots 


Question | 


WE OPERATE three 100-kw, 3-wire, com- 
pound-wound, 220-volt dc generators. 
One of them developed a burned commu- 
tator which we trued up. After 6 
months, the burned spots are developing 
again. The spots are three bars wide, 
tapering off to nothing in about sin 
more bars. 

There are six sets of brushes on the 
machine and the burned spots occur at 
three places spaced equally around the 
commutator. Can some POWER readers 
tell me what the cause of this trouble 
may be?—cCC. 


Selecting Paint 


Question 2 


OuR PLANT has a great many windows 
which are steel sash. In the winter 
months, so much steam is given off in 
the plant by warming pans that the 
windowpanes and sash are continually 
wet. We have had to repaint frequently 
due to rust on the sash. We use ordi- 
nary black paint and have not previ- 
ously tried to get off the old paint 
which is now peeling and cracking 
badly. This year we are going to scrape 
off the old paint and start over again. 

Can Power readers suggest the best 
method of getting the old paint off and 
whether a coat of red lead and then 
ordinary black paint is the best that 
can be done, or is there some special 
paint that will last longer?—EcM. 


Suitable answers from readers will be 
paid for if space is available for pub- 
lication. 








COAL BUNKER OUTLET 


Answers to December Question 1 
The Question 


WE HAVE a large bunker for overhead 
storage of coal with down spouts lead- 
ing to individual stokers. We use a 
steam coal graded 14 in. and under. 
Often this coal is predominately fine 
and when shipped in rainy weather or 
when outside temperature is below 
freezing, coal has been known to stand 
with almost vertical faces. In some 
cases, a small round hole will drop all 
the way through the 20-ft depth of coal 
in the bunker. In any event, coal flow 
is interrupted and the fireman has to 
use hand methods to reestablish coal 
flow. 

The first shift engineer has suggested 
an elongated hopper to replace the 
single 12-in. outlet opening. This hop- 
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per would have three 18 x 18-in. open- 
ings to the bunker. Stresses in the steel 
bunker plate would be taken up by 
welding a heavy webbed-steel plate which 
would be the attachment plate between 
hopper and bunker. And instead of hav- 
ing a single outlet opening in the bot- 
tom of the bunker, there would be three 
such openings in line, which would have 
a tendency to avoid a cylindrical hole 
and its tendency for coal arching. Be- 
fore investing money in this proposed 
revision, I thought that Power readers 
might be able to help us with a problem 
that is very aggravating a few weeks 
each year.—HHL. 


Should Have Agitator 
in Combining Hopper 


Ir HHL follows his plan, adjoining holes 
will form in the solid body of the coal, 
combining into one large hole by the 
collapse of the coal-forming partitions 
between the holes. The larger hole 
would give less stability to the near- 
vertical walls of coal and would be a 
decided improvement over the present 
condition. 

The disadvantage of the scheme is 
that it requires a combining hopper of 
sloping sides against which an arch will 
form in the gate in the spout. To offset 
this, there should be an agitator in the 
hopper, actuated from the firing floor. 
Such an agitator should be substantial 
and carried in a solid bearing on each 
side to prevent binding or jamming as 
increasing load in the bunker dis- 


torts the 
hopper. 

If hopper or bunker were of non- 
yielding construction (cast iron or con- 
crete), an agitator would break down 
arching, permitting coal to issue freely, 
and weakening the walls of the larger 
hole in the compacted body in the 
bunker. 

The case of HHL proves that dis- 
charge efficiency of coal bunkers has 
been more or less ignored. What is 
called a bunker is often no better than 
a tub,: from which coal issues at the 
gates only, trimming being required to 
dislodge coal from the space between the 
gates. 

Brooklyn, N. Y. 


plate construction of the 


J. VAN Dyk 


Try Vibrators First 


REFERRING to Question 1, December 
Power, I suggest that mechanical vi- 
brators be tried before making any ex- 
pensive alterations. There are vibrators 
on the market for just such purposes, 
and in general they do very well. 
Atlantic Highlands, N. J. 
M M Goocn 


Increase Slope 
of Hopper Sides 


THE COAL bunker described by HHL is 
typical of many structures designed by 
men with no previous experience in han- 
dling or using the material to be stored. 
With a bottom as originally furnished, 
perhaps a 


anyone—save desk-bowed 





NEW HYDRO PLANT AT SPOKANE, WASH. 
Interior view of up-river powerhouse on Spokane River built by City of Spokane, Wash., under 


direction of Alex Lindsay, supt of waterworks. 


The station contains three Allis-Chalmers 


generating units with Kaplan propeller-type turbines, each rated 1,800 hp, 200 rpm, 33-ft head 
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The upper picture shows the top 
half of a CARBURETOR TYPE 
Desuperheater, as set up for dem- 
onstration purposes. A small stream 
of water admitted thru the water 
inlet nozzle, is finely atomized by 
compressed air entering thru the 
superheated steam inlet. 


The lower picture is a sectional 
view of the desuperheater itself. 
Extremely simple, and equally ef- 
fective. 


Acquaint yourself with 
the latest in Pressure Con- 
trol equipment. Write for 
this unusual new Bulletin 
S-22-B, just off the press. 
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The Swartwoat Company . Cleveland 
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That’s Why You Get More Uniform Tempera- 
ture—and Greater Safety—with Swartwout 


Carburetor Type Desuperheaters 


You can depend upon uniformly correct temperature reduction with 
the Swartwout Desuperheater. Accurately and faithfully controlled 
by the Swartwout Temperature Governor, this desuperheater assures a 
consistent supply of lower temperature steam with no danger to the 
equipment for which it is required, or to work in process. 


The incoming cooling water is instantly converted into a fine mist— 
the same principle as used in automobile carburetors—and is im- 


mediately evaporated by the superheated steam. The cooling is uni- 
form and positive. 


Swartwout builds your complete desuperheating installation according 
to your requirements, and provides safety features such as these: 


(1) If desuperheating water fails, entire station is shut down. 

(2) High pressure supply is prevented from being pulled down 
below a certain predetermined point. 

(3) In the event of a rupture in the low pressure system, station is 
automatically shut down. 


Power engineers approve this tried and tested Swartwout Desuper- 
heater system in principal industries in this country and abroad. 


Give us complete details of your desuperheating problem. Don’t risk 
plant shut-downs or crippled equipment. Let us present our recom- 
mendation on a desuperheating station. Or write today for Bulletins 
§-21-A and S-100 F. 


The Swartwout Company 
18511 Euclid Avenue, Cleveland, Ohio 


Feed Water Regulators » Pump Governors + Feed Water Heaters 
Master Controls + Reducing Valves - Separators » Exhaust Heads 


“Power Plant Equipment: 
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PARKER POWER 


Trashrack structures which will protect the power penstocks at Parker Dam, about 150 miles 
below Boulder Dam on the Colorado River. An expected capacity of 125,000 hp is to be 


installed—Wide World Photo 


draftsman—would know that only a 
relatively small cone of fuel could flow 
by gravity to the stoker feed pipe 
through a 12-in. opening. 

The angle of repose for coal such as 
HHL was using is given by various 
authorities as from 30 to a possible 
45 deg, though an observation of open 
or yard storage will 
slope of gravity-piled coal is greater 
than 1 on 1, or 45 deg. For this rea- 
son, in the hopper sketched by HHL, 
with sides sloping at 45 degrees, coal 
is apt to clog and bridge in the hopper, 
forming a shut-off which would require 
manual opening. 

If the slope is changed to 60 deg, 
the danger of bridging with wet or 
cold (but not frozen) coal will be 
avoided. However, the two cross mem- 
bers at bunker-base level will tend to 
encourage bridging and should be elimi- 
nated, if possible, by strengthening on 
the outside. If a brace must be in- 
eluded in the throat, it should be of 
triangular section with the apex up- 
ward, or, at worst, a round bar, welded 
in place. 

Due to the angle of repose, the bot- 
tom of the bunker lying at each side 
of the opening is dead storage, from 
which coal can be removed only by 
sending a man into the bunker with a 
shovel or rake. Extending the sides of 
the hopper upwards into the bunker 
will insure satisfactory feeding, even 
though reducing the theoretical capacity 
of the bunker. If the adjoining stoker 
leads lie close enough together to make 
it feasible, the sides of the adjoining 
hopper extensions could be continued 
until they meet, practically eliminating 
all dead storage at the bunker base. 


Kilgore, Texas C C LYNDE 
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MOTOR-GENERATOR SET 


Answers to December Question 2 
The Question 


A MOTOR-GENERATOR set, made up of a 
130-volt de shunt generator direct con- 
nected to a 8-phase, 25-cycle, 220-volt 
induction motor, has been acting up on 
me. When any voltage drop or line 
trouble occurs, the set will blow the dc 
fuses. Also, if excitation be reduced so 
that the battery is discharging, and if 
the dc-generator switch is pulled and 
then thrown in, the generator will show 
a charge of 10 amps and excitation is 
similar to that with a discharge current. 
Apparently, polarity is being reversed 
when a line interruption occurs, which 
causes the generator to become a motor 
and blow the fuses. Why aren’t fuses 
blown on low excitation and when the 
dc switch is pulled? Is the generator 
oversensitive? Would shifting the 
brushes overcome the trouble?—1Luk. 


Five Possible Causes 
for the Trouble 


SEVERAL causes for LHK’s difficulty with 
the motor-generator set come to mind, 
all of which are the result of experi- 
ence with this class of equipment. 

1. Motor-generator is made up of two 
machines of different speed, as for ex- 
ample, an 860-rpm motor and a 500- 
rpm generator. 

2. Conductors between battery and 
load are too small, or poor connectors 
are preventing the battery from taking 
load surges when voltage drops because 
of heavy load. 

3. Field-rheostat resistance steps be- 
tween contacts are too large. 

4. Better results can be obtained if 
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shims are removed from between field 
poles and frame to increase air gap. l 
have enlarged field-pole bore by ma- 
chining off pole faces when there were 
no shims back of polepieces, and then 
adding shims until I got the results I 
wanted. 

5. Motor speed drops because of loose 
squirrel-cage connections, low voltage, 
low frequency, or poorly reconnected 
windings. 


N Bergen, N. J. OTto SCHOLL 


Fuse Location and Size 
May Be Incorrect 


SINCE LHK has not included a_ con- 
nection diagram with his question, it is 
difficult to analyze accurately his prob- 
lem. One solution might be that the 
fuse location and size are not correct. 

If under normal operation, the gen- 
erator supplies current to a load with 
the battery floating on the line, battery 
fuses would only have to take care of 
the charging current. When the gener- 
ator is shut down, the battery would 
then supply all load current required 
and the battery fuses would have to 
carry this current. When the motor is 
without power because of line failure, 
the generator takes current from the 
battery which also supplies the load 
current required. These two currents 
may be greater than the capacity of the 
fuses and cause them to blow. 

With low excitation at the generator, 
the difference in voltage between tne 
generator and battery may not be great 
enough to cause sufficient current to 
flow from the battery to blow the pres- 
ent size fuses. The greater this differ- 
ence, the larger the current flow from 
battery to generator required to operate 
it as a motor. Replacing the present 
fuses with larger ones, or changing fuse 
location, or perhaps both, will probably 
remedy the trouble. 

University, La. G F MartrHes 

Louisiana State University 


AC Line Trouble 
May Blow Fuses 


A SHUNT GENERATOR, if connected to a 
supply line or battery, will act as a 
generator and deliver current whenever 
its voltage is higher than that of the 
line or battery, and will act as a mo- 
tor receiving current when its voltage 
is below that of the line. This action 
is entirely automatic, and there is no 
change either in polarity of the ma- 
chine, or in current direction in the 
shunt field, but only a reversal of arma- 
ture current. 

When trouble occurs on the ac line 
and the motor does not receive its 
proper current, motor-generator speed 
drops and de-generator voltage falls un- 
til it becomes a motor and drives the 
motor-generator by current taken from 
the battery. 

Trouble on the ac-supply line causes a 
lower frequency or a reduction in line 
voltage. The induction motor then be- 
comes an induction generator furnishing 
current to the power line, but is driven 

















This Trap 


SHORTENS THE 





HEATING-UP PERIOD 





@ When a cold pipe coil, unit heater or other 
steam using unit must be heated up, that is the 
time when maximum heat is most desired. 
When such a unit is trapped with an Anderson 
Super-Silvertop, the unit instantly becomes hot 
as soon as steam enters the system. It stays 
hot, at maximum heat all day long, because 
Anderson Super-Silvertops remove all the air 
as well as all the condensate. Instant, maxi- 
mum heat shortens the heating-up period. 


When steam in a system is mixed with air, the . 


air acts as insulation for the heating surface. 
Anderson Super-Silvertop traps by removing 
all such air make available the full value of 
heat in the steam. 





Straight-In- 
Line 
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Other features of Anderson Super-Silvertop 
steam traps are unusually high condensate 
capacity (compare the different trap capaci- 
ties); simplified piping (connected either as 
elbow or straight-in-line); works on pressure or 
vacuum (proof that trap does not leak steam); 
produces more heat from steam systems be- 


cause of complete air and condensate removal. 


Find out more about how to get faster heat... 
write for full information about Anderson 


Super-Silvertop, the only complete steam trap. 


THE V. D. ANDERSON CoO. 


1934 WEST 96TH STREET + CLEVELAND, OHIO 
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by the de generator through current 
taken from the battery. If this current 
is excessive, de fuses will blow. 

To supply normal charging current 
to the battery requires a high voltage 
and consequently, high excitation. As 
excitation is decreased, generator vol- 
tage and battery current decrease until 
the battery floats on the line. Further 
voltage reduction causes the battery to 
discharge, and if carried far enough, 
will blow the de fuses. 

If the generator is directly connected 
to the battery, over-all efficiency is high, 
but the machine may be oversensitive. 
If the generator has sufficient voltage 
margin, it is advisable to charge through 
some resistance, which will make equip- 
ment more stable, although efficiency is 
somewhat reduced. 

New York, N. Y. Horack Dowir 
Electrical Engineer 


Try Automatic-Voltage 
Regulation 


I pon’r believe that this generator is 
any more sensitive than is characteristic 
of a shunt machine. A compound ma- 
chine would probably give more satis- 
factory service, but the situation can 
be corrected by installing an automatic 
voltage regulator. 

Shifting the brushes would probably 
not improve conditions. If there is no 
areing, brushes should be left alone. 
The change in regulation by shifting the 
brushes is very slight. 

WM. ROHRHURST 

Bound Brook, N. J. 


Generator Not 
Oversensitive 


I po nor think that the generator is 
oversensitive, although it may be a 
little slow in building up. Proper brush 
setting is as near as possible to the 
point of sparkless commutation, which 
point need not be changed, once deter- 
mined. The manufacturer may have 
the rocker arm position marked, and it 
would be well to set the brushes ac- 
cordingly. 

Do not reduce generator voltage below 
that of battery with de-generator switch 
closed. If battery becomes fully 
charged, cut out generator entirely for 
a while, or reduce charging rate 
slightly. Operation along these lines 
should eliminate irregular operation. 


Chillicothe, Mo. L N WEAVER 


Prevention of Pitiing 
in an HRT Boiler 


THE DIAGRAM shows. boiler-feed-piping 
arrangement in our plant and proposed 
change in it to overcome corrosive ef- 
fect of excessive oxygen and other gases. 
This boiler has 960 sq ft of heating sur- 
face and is designed for 125-lb working 
pressure. Water supply for makeup, 
coming from a water shed where there 
is a@ quick runoff, flows through rotting 
timber and decomposed vegetable matter 
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Top side of pipe drilled with 
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to a small storage reservoir and is agi- 
tated as it enters the pipeline. This 
water can be classified as very soft, be- 
cause after 2.5 years of operation, there 
is practically no scale in the boiler. A 
recent wash-out and inspection disclosed 
that pitting action is developing at bot- 
tom of the tube sheet near the founda- 
tion ring at flange knuckle and also in 
the throat sheet around  hand-hole 
plates. 

I would like an opinion of the ar- 
rangement of the proposed new feed 
pipe as shown in the diagram. We pro- 
pose to place the feed pipe on a level 
with the lower end of the water column. 
Would there be any detrimental effect 
on hot tube surfaces with this arrange- 
ment? This boiler is never operated at 
high ratings. 50% of feedwater is re- 
turn condensate delivered to hot well 
at about 170 F by vacuum pump. 

I have been feeding 2 lb of soda ash 
a week until now, but as scale has 
started to form; this treatment has 
been discontinued and the period be- 
tween blowdown has been increased. We 
are consulting a feedwater specialist as 
to water treatment, but would like ad- 
vice,as to changes of feed piping and 
their relation to the promotion of cor- 
rosive action—EBW. 


Three Methods 
for Stopping Corrosion 


THE practice of feeding water to a 
steam boiler through blowdown piping 
is usually accompanied by difficulties. 
Acceleration of corrosion by oxygen and 
other gases becomes localized near the 
point of feedwater discharge. Feed water 
is discharged so far from the steam 
space that little dissolved oxygen finds 
its way to the water level to escape 
with steam flow, and instead reacts on 
the boiler surtaces below the water line. 
If this plant is of such a size and de- 
sign that an open feedwater heater for 
dearation is impracticable and oxygen 
content of feedwater is high, several 
other things can be tried to reduce 
pitting and corrosion. 

First, feedwater should enter the 
boiler through the top of the boiler. 
The discharge piping should be turned 
towards the rear, as there is some dan- 
ger of precipitation of solids onto the 
crown sheet, if the discharge is installed 
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<Present feed 
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as shown. Overheating of the crown 
sheet might then result. 

Locate discharge pipe several inches 
above the level of the upper gage cock, 
and offset it so that it won’t be directly 
under the manhole or steam _ nozzle. 
Keep it at least 6 in. away from any 
riveted seam. A sheet baffle installed 
over the perforation will help to pre- 
vent spray-priming with the steam flow. 
Such a discharge of feedwater allows 
much of the corrosive gas to pass out 
of the boiler with the steam. Corrosive 
action is no longer localized on limited 
surfaces where its penetration rate may 
cause serious results in a short time. 


Protective Coating 


As a second preventative measure, 
provide a protective coating on all in- 
ternal, water-heating surfaces. Obvi- 
ously, it is not practicable to do this 
by painting in this type of boiler, but 
can easily be done by lime treatment. 
About 16 Ib of lime should be sufficient 
for this size boiler, 8 Ib of which should 
be slaked in water and_ introduced 
through the manhole into the boiler, 
when water level is normal. On each 
day of operation thereafter, for four 
days, 2 lb of lime should be slaked in 
water and fed into the boiler. Amount 
of blowdown should be kept to a mini- 
mum in order to allow the lime to set, 
except in case of emergency. 

This treatment may be repeated at 
intervals of 6 months to one year if 
necessary, to maintain a coating of 
paper thickness that will not materially 
affect boiler efficiency. It will, however, 
retard pitting and corrosion by prevent- 
ing direct contact between the hot sur- 
faces and oxygen-bearing water. It has 
heen used in many cases with complete 
satisfaction. 


Third Method 


A third method of reducing oxygen 
content is to pass the makeup water 
over large surfaces of scrap iron in a 
low-pressure tank. This practice, known 
as deactivation, removes oxygen by ox- 
idizing the scrap iron surfaces which 
corrode and pit, instead of the boiler. 


Cleveland, O. A C Wiacains 





He that wrestles with us strengthens 
our nerves and sharpens our skill—our 
antagonist is our helper. —Burke 























Rhoads TANNATE Leather Belting 
Gives You EXTRA Power When You Need It! 


Step Up Your Production! 


Hundreds of users have discovered that the five 
economy factors found in TANNATE Leather Belts 
cut their belting costs. That is because the exclusive, 
scientific Rhoads TANNATE Process of manufacture 
provides TANNATE Belts with definite, superior 
qualities not found in ordinary belting—as demon- 
strated in exhaustive laboratory tests. 

These qualities are:—A higher coefficient of friction 
giving greater gripping power under peak loads— 
greater strength and flexibility for longer service-life 
and resistance to wear. These things, backed by the 
Rhoads Service Guarantee, mean lower cost per unit of 


LEATHER BELTING 


Stop Your Belting Losses! 


production and extra profits to you. So, turn to 
TANNATE for better belting performance and 
satisfaction. 

Our Engineering Department will be glad to be of 
service. Write us TODAY for a trained TANNATE 


man to call on you soon. 


J. E. RHOADS & SONS 
Established 1702 
Philadelphia, 35 N. Sixth Street 
New York Atlanta 


Factory and Tannery . 


Cleveland 
. . Wilmington, Delaware 


Chicago 


Lowers CosTs 
Per Unit of Production 
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PRODDER, NOT PLODDER .. . 


THE new chief was taking his first 
official stroll down through a big central 
station, when back of a boiler he spied 
an ancient Irishman seated comfortably 
on his barrow, puffing at his pipe. The 
chief felt that he ought to impress 
Paddy with his importance, so he walked 
up and said, “What are you doing?” 


“Shmokin’ me pipe, ye dum phule!” 
said Paddy. “And phwhat are ye doin’?” 


“Looking over the plant,” said the 
chief. “What’s your job?” 


“Pray, and that’s mine and me boss’ 
affair!” said Paddy. “If ye must know, 
tell me first what’s yours?” 


“I’m the new chief engineer!” 


Paddy took a long, slow drag at his 
pipe while he thought that over. “Faith, 
then, ye’d better be about it!” he said. 
“That’s a good job, and if ye want to 
keep it, ye’d better be wurrukin’ at it!” 


That chief learned something right 
there. From then on, he minded his 
own job, leaving to others the minding 
of theirs. Paddy was responsible to a 
foreman; if he didn’t work, the place 
to start checking was with the shift 
engineer and the foreman, not with 
Paddy. 
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A chief I know has his own method 
for keeping his men awake and at work 
during routine operation. He walks up 
to a foreman or shift engineer once a 
day or so and says, “How’s everything 
going?” or “Are we up to schedule?” 
That serves two purposes: First, it 
prods the foreman to check to see how 
things are going, and if not, why not. 
Second, it prods him to think of new 
and better ways to do things, so he'll 
have something sensible to say on the 
chief’s next trip around. 


It helps the chief too. His big job 
is training his men so they’ll know how 
to handle whatever happens. If he does 
all the managing, all the thinking, the 
foremen and shift engineers soon let 
him do it. Instead of training prodders, 
he trains plodders, and the exceptional 
man beneath him (or outside) who is a 
prodder will soon take his place. 


Engineer 
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@ Cast iron gears from this stock maintained 
by Boston Gear Works of Quincy, Mass., are 
employed in a wide variety of applications. 
To successfully meet such requirements, the 
Boston Gear Works specifies Nickel for all 
warehouse stocks of cast iron gears. 


| ere hour service on 
90 to 95% of stock orders for cast 
iron gears, necessitates a large assort- 
ment of gear and teeth dimensions in the 
warehouse stock shown above. And service 
in printing presses, power shovels, hoists, con- 
veyors or tractors, demands the selection of gears 
that are right, for each individual job. ... In plan- 
ning to meet such widely varying requirements from 
stock, the Boston Gear Works of Quincy, Mass., relies 
upon Nickel. Data on service conditions is frequently lack- 
ing. Yet every gear shipped must stand up in service. So this 
manufacturer plays safe—builds strength, toughness and wear re- 
sistance into every stock cast iron gear by using Nickel compositions. 





A typical composition supplied by this firm in 


The use of Nickel in cast iron gears affords numer- gears of moderate section size is as follows: 


ous advantages. Boston Gear Works has found that 


Nickel aids machinability by reducing the forma- Fer errr errr rere 
tion of chilled corners at thin edges and sections. I ed pceats ot cys ccd eae 1.50/1.70% 
Sone, enn Sr ReereNn Tan Reeniy eaten, NN occa oshana Sida sndneannens 60/ 80% 
thus avoiding those costly rejections encountered ae ; 

with plain iron when porosity in the gear blank is EE gb ci orig ever a wedak te Kawa aeeeS 1.00/1.25% 
discovered after a portion of the machining opera- ee, Ee eee Tee LT eee eee 30% 








tion has been completed. 





THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL ST., NEW YORK, N. Y. 
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One Standard 
Of Excellence 


More than half a century ago the Fairbanks 
tradition was established—to manufacture 
as fine valves as it is possible to produce. 
We have never lost sight of that ideal. It 
is stronger today than ever before. 


All Fairbanks Valves are quality built, with 
masterly skill and infinite care in every hid- 
den detail. They are built of the best 
materials available, by the most skilled 


labor, and carefully tested. 


The results are reflected in the superior 
service that Fairbanks Valves invariably 


give. 


Order a few Fairbanks Valves from our dis- 
tributors today and put them to test. We 


know you'll use them exclusively thereafter. 


Write for Catalog No. 21. 


THE FAIRBANKS COMPANY 


Valves, Dart Unions, Hand Trucks and Wheelbarrows 
397 Lafayette St., New York, N. Y. 
Boston, Pittsburgh—Distributors in Principal Cities 
Factories: Binghamton, N. Y., Rome, Ga. 
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STRAWS (Continued) 


asked early in spring. Cost about $200,000. 
Ernest Sibley, Litchfield, architect. 


COLORADO —— Briggsdale plans rebuild- 
ing of portion of municipal power plant, 
recently destroyed by fire. 


FLORIDA ——Apte Brothers Canning Co, 
Miami, plans boiler plant at proposed new 
branch fruit-canning plant at Mansura, La. 
Cost about $50,000. 


West Florida Plectric Co-Operative Assn, 
Inc, Graceville, plans electric pant for 
rural electric system. Cost about $30,000. 
A J Crutchfield, president. 


Duval County Welfare Board, Jacksonville, 
plans addition to steam power house at 
county hospital, including new boiler units 
and auxiliaries. $257,000 through Federal 
aid for entire project. 


GEORGIA — Thomasville contracted B L 
Bickerton & Son, 504 South Hansel St, At- 
lanta, for addition to municipal power 
plant, exclusive of equipment. Cost over 
$60,000. Weideman & Singleton, Atlanta, 
consulting engineers. 


Coca-Cola Co,. Atlanta, plans steam power 
house at new syrup-manufacturing and me- 
chanical-bottling plant, Dallas, Tex. Rob- 
ert & Co, Bona Allen Bldg, Atlanta, archi- 
tects and engineers. 


ILLINOIS —— Fulton Market Cold Storage 
Co, 1000 W Fulton St, Chicago, contracted 
William Mavor Co, 7 South Dearborn St, 
for improvements in cold-storage plant. 
R E Pingrey, 205 W Wacker Dr, architect. 
Cost about $30,000. 


IOWA — Sioux City Gas & Elect Co, Sioux 
City, has arranged for purchase of con- 
trolling interest in Yankton Gas Co., Yank- 
ton, S.D., and will convert property from 
artificial to natural gas. New welded-steel 
pipeline will be built. 


Board of Education, Muscatine, plans cen- 
tral-heating plant in new 3-story high 
school, for which bids on general contract 
will be asked at early date. ‘Cost about 
$500,000. Keffer & Jones, Masonic Temple 
B.dg, Des Moines, architects. 


Interstate Power Co, Dubuque, plans re- 
building of electric power plant at Elgin, 
used for standby service, recently damaged 
by fire. Loss estimated about $40,000. 


Des Moines Ice & Fuel Co, 100 Maple St, 
Des Moines, plans extensions in pumping 
station at 800 New York Ave, to include 
150,000-gal. steel storage tank and other 
equipment. Cost close to $30,000. 


KANSAS —— State Board of Administra- 
tion, State House, Topeka, contracted U. S. 
Engrg Co, 914 Campbell St, Kansas City, 
Mo., for equipment for power house at U of 
Kansas Hospital, Kansas City, at $22,000; 
a:so let contract to Universal Construction 
Co, Hall Bldg, Kansas City, Mo., for im- 
provements in power house at $33,333. T I 
Nall, State House, Topeka, state architect. 


St Francis contracted J F Wayland Bridge 
Co, Washington, at $80,241, for extensions 
in municipal power plant, including 1-story 
addition, 39 x 69 ft, and two diesel gen- 
erator units, 400-hp and 300-hp capacity, 





respectively. E T Archer & Co, New Eng- 
land Bldg, Kansas City, Mo., consulting 
engineers. 

KENTUCKY Louisville will place con- 


tracts soon for pumping machinery and 
auxiliaries for extensions in municipal 
pumping plant. ‘Cost about $160,000. Al- 
vord. Burdick & Howson, 20 North Wacker 
Dr, Chicago, consulting engineers. 


Fayette County School Board, Lexington, 
D Y Dunn, Supt of Schools, plans central- 
heating plant in new 2-story high school on 
Harrodsburg Pike, for which bids will be 
asked early in April. Cost about $250,000. 
: : Gillig, Walton Bldg, Lexington, archi- 
ect. 


Louisville Water Co closed bids Jan 10 for 
four 15,000-gpd, 200-ft-head, vertical, motor- 
driven pumping units, four 24-in. automatic 
cone valves, and three drainage pumps. 
Alord, Burdick & Howson, Chicago, engi- 
neers, 


LOUISIANA —— Jennings Refining Co, Jen- 
nings, plans power house at new oil refinery 
at Jennings. Cost close to $90,000. 


Board of Administrators, Charity Hospital 
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COOLING and DEHUMIDIFYING 


WITHOUT REFRIGERATION 








For Comfort Conditioning 


1. Comfort Conditions without refrigeration. For many applications the 
system provides its own cooling water. 


2. Separate control of temperature and humidity. 

3. Less $$$ operating cost per pound of water removed from the air. 
4. Utilizes cheapest available heat for concentration-even exhaust steam. 
5. Year-round control—FULLY AUTOMATIC. 

6. Only moving parts are fans and centrifugal pumps. 

vacuum in system. No gas to lose. 

7. Low operating costs allow 100% fresh air during summer. 
8. 


. Cleans air, removing dust, pollen and bacteria on large areas of con- 
stantly flushed wetted surfaces. 


No pressure or 


Plus—for Industrial Conditioning 


Dehumidification—Without Using Refrigeration 


50° F. dewpoint with 100° F. cooling water 
22° F. dewpoint with 70° F. cooling water 
15° F. dewpoint with 55° F. well water 


Relative humidities as low as 15% at all times. 

High dehumidification overload capacity. 

The moisture is removed from the air by spraying a dehumidifying 
solution over extended surface coils in the CALORIDER. The cooling 
water flows through the tubes of these coils. Dry Bulb temperature of 
conditioned air may be as low as 5° F, above the cooling water tem- 
perature. Patented and Patents Applied For. 








On many outstanding 
buildings you will find 


COEY MULTISTAGE 
COOLING TOWERS 


For cooling any 

heat release water— 
Especially for 

city roof installations 


Construction Materials 
Structural Members—Nickel Iron 
Castings 
Main Body — Copper 
Steel 
Baffles — Shop Fabricated Red 
Gulf Cypress 


Fan — Rubber coated centrifugal 
blower housed within tower 

Eliminates Noise and Spray Loss 

Greatly reduces Space required, 

Fan Power, and Maintenance 

8 Standard Sizes from 40 to 

1400 g.p.m. 


Submit your water cooling problems to us. Complete technical data will 
be sent promptly in answer to your inquiry. 


Bearing 














RESEARCH CORPORATION 
Chrysler Building, NEW YORK, N. Y. 


Chicago Office: Research Corporation, 59 E. Van Buren Street 
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of Louisiana, New Orleans, F W Matthews, 
secretary, will award contract soon for 
steam power house and refrigerating plant 
at new charity hospital. Cost over $100,000. 
Weiss, Dreyfous & Seiferth, Maison Blanche 
Bldg, New Orleans, architects. 


MASSACHUSETTS —— Holliston Water Co, 
Holliston, plans early rebuilding of main 
water-pumping station on Washington St, 
recently destroyed by fire. Loss about 


$55,000. 


Marblehead will add a 754-kw, Alco-Sulzer, 
6-cyl, 277-rpm_ diesel-generating unit to 
municipal lighting plant. Engine will be 
similar in general design to 8-cyl unit re- 
cently added at Hudson. 


MICHIGAN —— Bergland Lumber Co, 
Ewen, plans boiler house in connection 
with rebuilding of mill, recently destroyed 
by fire. Loss estimated close to $200,000. 


Public Lighting Dept, Detroit, has arranged 
fund of $456,000 for electrification of new 
sewage-disposal works and extensions in 
municipal power station. L J Schrenk, 
lighting superintendent. 


Board of Education, Detroit, plans central- 
heating plant in new 8-story high school in 
northwestern part of city. $912,000 author- 
ized. 


Paw Paw is considering rebuilding of 
municipal hydroelectric plant recently de- 
stroyed by flood waters. Cost of replace- 
ment estimated at close to $100,000. 


Construction Service, Veterans’ Adminis- 
tration, Washington, D. C., contracted 
Cooper-Little Co, Maccabees Bldg, Detroit, 
for boiler plant, elevated steel tank and 
tower, and garage building at new hos- 
pital at Dearborn, at $189,000. 


MINNESOTA —— Anoka has preliminary 
plans under way for municipal hydroelec- 
tric plant. G M Orr & Co, Baker Arcade 
Bldg, Minneapolis, consulting engineers. 


Bemidji Wood Products Co, Bemidji, is 
considering new boiler house in connection 
with rebuilding portion of sawmill and 
woodworking plant, recently destroyed by 
fire. Cost about $70,000. 


St. Paul, contracted Perry Swenson Const 
Co, Minnesota Mutual Life Bldg, St. Paul, 
for two pumping plants for sewage system, 


Stella Cheese Co, Metropolitan Bank Bldg, 
St. Paul, plans new boiler house, 40 x 50 
ft, at branch plant at Clayton, Minn., to 
include two 1500-sq ft boiler units and 
auxiliaries. Also plans air-conditioning sys- 
tem at Baltic. Both projects will cost about 
$75,000. R W Richardson, Oppenheim Bldg, 
St. Paul, consulting engineer. 


Sleepy Eye contracted Fairbanks, Morse & 
Co, Chicago, for diesel-generator unit and 
auxiliaries, at $82,751. GM Orr & Co, 
Baker Arcade Bldg, Minneapolis, Minn., con- 
sulting engineer. 


Owatonna plans large motor-driven pump- 
ing station in connection with new sewage- 
disposal plant, for which $250,000 has been 
arranged. Buell & Winter Engrg Co, In- 
surance Exchange Bldg, Sioux City, Iowa, 
consulting engineer. 


Boote’s Hatcheries & Packing Co, Worth- 
ington, plans 1-story cold-storage and re- 
frigerating plant at local meat-packing 
plant. Cost about $50,000. J C Boote, 
president. 


Board of Education, Stillwater, plans cen- 
tral-heating plant for new junior high and 
grade schools. Cost about $400,000. 


Two Harbors will soon place award for a 
5000-sq ft boiler and auxiliary equipment 
for municipal power station. 


MISSISSIPPI —— Southern Package Corp, 
Port Gibson, plans boiler house in connec- 
tion with rebuilding of portion of veneer 
mill, recently destroyed by fire. Cost over 
$85,000. 


MISSOURI Rockport contracted T L 
Dawson, 20385 Washington St, Kansas City, 
Mo., for municipal power plant at $106,710, 
to include three diesel-generator units of 
975 hp total rating, fuel oil tank and auxili- 
aries. Engineering Service Co, Railway 
Exchange Bldg, Kansas City, consulting 
engineer. 





Chillicothe will soon make awards for im- 
provements in municipal power plant, in- 
cluding contracts for a 2300-kw steam 
turbine-generator and accessories, and 4300- 
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These Coppus installations 
operated successfully during 
even the worst of the dust 


_— : storms: 
Coppus Air Filters are accepted and listed by manufacturers | 
; . shee U. S. Gypsum Co., Kansas City, Mo. 
controlling the sale of 96% of the country’s air compressors J. E. Crospie, Inc., Tulsa, Okla. 
: : SoutHEeRN Rock Aspuatt Co., Dougherty, 
and stationary engines. Okla. 
Here’s complete protection — no matter how bad con- —- Gin Co., Greenfield, New 
ditions get. 95.6% efficiency against even 2 micron size City oF Stockton, Stockton, Kansas. 
‘ ‘ ViLvaGe or SUTHERLAND, Sutherland, Neb. 
dust (99.9% against 10 microns). City or Curtis, Curtis, Neb. 
Modern steel framework — no wires, few welds, vi- Pannanpte Eastern Pipe Line, Kansas. 
: : ; Atcuison Topeka, Santa Fe Riwy. Co., 
bration-proof. Non-clogging — no narrow openings, no La Junta, Colo. 


Tue Invanp Uriuitigs, Scott City, Kansas. 
Tutsa Ice Co., Tulsa, Okla. 
Write for Bulletin F-310-3 to Coppus ENGINEERING Puitiies Petroteum Co., Borger, Texas. 


Corp.,350 Park Ave., Worcester, Mass. Sales offices listed 
in THOMAS’ REGISTER. 


GAN Hn MEN AND MACHINES COP? 


Other Goppus Products: filters for industrial and general ventilation: Heat Killer; 
ventilators and blowers of many types; steam turbines; forced draft blowers. 


COPPUS AIR FILIEHS PASs CLEAR = ro 
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oil. Self-cleaning under most conditions. 





















































—made possible 
about $30,000 
worth of business 
in one year! 






MIDGET "MEGGER" 
TESTER 


Just 18 months ago an up-and- 
coming electrical contractor in 
New England purchased one of 
our $80 Midget “Megger” Testers, 
and now he writes: 





“Regarding the Midget 
‘Megger’, it seems strange 
that we were ever able to 
do business without it. We 
use it on practically every 
job that comes into our shop, 
and always on the premises 
of our customers. It has 
stood up beautifully and 
does more work than any 
other tool we have. Through 
its use it made possible 
about $30,000 worth of re- 
wiring during this past year. 
We are able to show our 
customers grounded _ con- 
ditions, whereas before, we 
could only tell them of the 
bad conditions that existed. 
They like to see the instru- 
ment work, and many of 
them desire to use it. It is 
most convincing and does a 
beautiful job.” | 


This is typical of what our “Meg- 
ger” Insulation Testing Instru- 
ments are doing for electrical 
men “everywhere” — especially 
those who have discovered how 
simple it is to forestall electrical 
trouble in this way. Write for 
illustrated Bulletin 1355-P which 
describes various types of the 
“Megger” Insulation Testing In- 
struments up to 10,000 megohms 
and 2500 volts. 


JAMES G. BIDDLE CO. 


[ ELECTRICAL | S> INSTRUMENTS | 
tn ee 
1211-13 Arch Street * Pritapecpnia, Pa. 


Other Biddle Specialties: 


“"Megger” Ground Testers 

“Meg” and “Megger” Direct-Reading 
Ohmmeters 

“Megger” Capacitance Meter 

“Ducter” Low Resistance Testing Sets 

“Dionic’” Water Tester 

“Frahm” Vibrating-Reed Tachometers 
and Frequency Meters 

“Jagabi”’ Rheostats 

“Jagabi” Speed-Measuring Instruments 
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q ft surface condenser. Cost about $300,000. 
Henrici-Lowry Engrg Co, W 10th St Bldg, 
Kansas City, consulting engineer. 


Perry Coal Co, O’Fallon, has authorized 
mechanical coal-washing plant at St. Ellen 
mine, near O’Fallon. Cost close to $175,000. 


Kansas City plans cold-storage plant and 
refrigerating system in new municipal mar- 
ket. Bond issue of $500,000 has been au- 
thorized. F C Gunn, National Fidelity Life 
Bldg, Kansas City, architect. 


NEBRASKA —— Haigler contracted Fair- 
banks, Morse & Co, Chicago, for two diesel- 
generator units, switchboard and auxili- 
aries for extensions in municipal power 
plant. Cost about $41,000. C Robert Ful- 
ton, 2327 South 19th St, Lincoln, consulting 
engineer. 


Alliance contracted General Electric Co, 
Schenectady, N.Y., for 2000-kw turbine-gen- 
erator and accessories for municipal power 
plant, at $56,535; also to E.liott Co, Pitts- 
burgh, Pa., for surface condenser at $14,158. 
Awards for other equipment will be made 
soon. Cost about $240,000. Black & Veatch, 
4706 Broadway, Kansas City, Mo., con- 
sulting engineers. 


State Board of Control, Capitol Bidg, Lin- 
coln, has authorized plans for steam power 
house at state hospital at Kearney. Cost 
about $45,000. John Helleberg, Kearney, 
architect. 


Franklin plans extensions municipal elec- 
tric plant, to include generating unit and 
auxiliary equipment. Harry Robinson, city 
clerk. 


NEW HAMPSHIRE — Plans for transfer- 
ing six New Hampshire power companies to 
control of White Mountain Power Co are 
being considered by State Public Service 
Commission. Group comprises Alton Elect 
Light & Power Co, East Andover Light & 
Power ‘Co, Goodrich Falls Elect .Co, Hill 
Light & Power Co, Meredith Elect Light Co, 
and Pemigewasset Elect Co. 


NEW JERSEY— Long Branch plans 
motor-driven pumping plant in connection 
with new sewage-treatment works. Cost 
over $75,000. C J Kupper, 409 East Main St, 
Bound Brook, consulting engineer. 


NEW YORK —— Beir Brothers Dept Store, 
123 Falls St, Niagara Falls, plans central- 
heating plant and air-conditioning system 
in 5-story and basement store. Cost close 
to $200,000. 


Endicott plans improvements in municipal 
power station. Estimates of cost being 
made. 


F W Woolworth Co, Woolworth Bldg, New 
York, plans central-heating plant and air- 
conditioning system in new 38-story and 
basement store building, Charlotte, N.C. 
Cost about $400,000. R H Struebing, At- 
lanta, Ga., architect. 


Westfield plans extensions in municipal 
power plant. Cost close to $40,000. 


B F Sturtevant Co, Boston, has _ been 
awarded contract for venti.ating equipment 
for Queens Midtown Tunnel, New York. 
46 fans will be capable of supplying 178 
tons of air per min, and exhausting 174 
tons per min — a complete air change every 
minute and 25 seconds. 


OHIO —— Davies Packing Co, 616 W Mound 
St, Columbus, plans 1-story boiler house, 
35 x 45 ft, at meat-packing plant. Cost 
close to $25,000. 


City Ice & Fuel Co, 6611 Euclid Ave, Cleve- 
land, p:ans rebuilding storage plant re- 
cently destroyed by fire. Loss over $125,000. 


Board of Trustees, Good Samaritan Hos- 
pital, Zanesville, contracted Dunzweiler 
Const Co, Zanesville, for 1- and 2-story 
boiler house and mechanical laundry, 50 x 
109 ft. Cost over $75,000. 


Board of Education, Lorain, will take bids 
soon for 100-kw turbine-generator unit and 
auxiliaries power house at high school. 
W A Pil-ans, business manager. 


State Dept of Welfare, State House, Colum- 
bus, plans motor-driven pumping machinery 
and accessory equipment, and 100,000-gal. 
elevated steel tank for water system at 
Soldiers’ and _ Sailors’ Orphans’ Home, 
Xenia. Cost close to $30,000. J P Schooley, 
State Office Bldg, Columbus, state architect. 


OKLAHOMA —— Blackwell will soon place 
award for a 4000-kw turbine-generator and 
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is vital to 


EFFICIENT 
BOILER 
OPERATION 


When you reduce boiler effi- 
ciency you reduce plant eff- 
ciency! The Henszey Con- 
tinuous Blowdown system 
will rid your boilers of scale, 
priming and foaming—and 
will keep them in prime con- 
dition. This control of boiler 
water concentration can be 
accomplished automatically— 
and without beat loss! 


It will pay you to further in- 
vestigate the advantages of 
this remarkable system. Send 
for complete, detailed litera- 
ture. 


HENSZEY COMPANY 


Dert. D2 


Watertown, Wis. 





CONTINUOUS 
BLOWDOWN 

















BIG INVESTMENT 


FOR PLAIN WELDS 


Among Grinnell’s advanced 
plant facilities are these exclu- 
sive nozzle extruding machines, 
making possible welded outlets 
of the strongest, simplest type. 


This compact, orderly, low pressure installation 
can best be made by prefabrication. And by 
specifying Grinnell Prefabrication, engineers who 
designed it got other advantages, too... note that 
all 90° outlets are Grinnell extruded type with 
welding neck flanges . . . all welds are plain cir- 
cumferential butt welds * * High or low pres- 
sure, power or process piping, there’s one sure 
way to get advanced plant facilities . . . 
knowledge of today’s conditions . . . delivery 
on schedule . . . thorough pretesting to qualify 
for insurance . . . while the installation is still 
on paper, give the plans to Grinnell. Grinnell 
Company, Inc., Executive Offices, Providenee. R. [., 


Branch offices in principal cities. 


PREFABRICATION BY TIP LLLELL 
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he Sabara- 


100% FREE 
OF WATER AND OIL 


when you use 


WENDEMA 


SEPARATORS 


Swendeman Automatic Separators are open 
all the time. Water and oil are rte 3 as 
fast as separated from the air. No accumu- 
lator. No manual emptying. Simple in design. 
Easy to install. Type A illustrated is especially 
designed for use on general industrial air lines 
where pressure variations are not necessary. 





OTHER TYPES INCLUDE 


Type D—Designed for use where pressure 
regulation is essential. Equipped with regula- 
tor and pressure gauge. 


Type C—Designed with shut-off cock to per- 
mit removing valve for cleaning without air 
loss in cases where air is in constant demand. 
A desirable feature, particularly on larger 
sizes. 


Write for complete particulars on all types! 





GUARANTEE 


If you are not satisfied in every respect with the 
operation of the Swendeman Automatic Sepa- 
rator, after thirty days’ trial, return it to us and 
we will gladly refund the purchase price. 














(Also manufacturers of the Dexter Valve Reseating Machines for reseating globe 
valves, gate valves, and pump valve seats.) 





THE LEAVITT MACHINE CO. 


10 East River St. Orange, Mass. 
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auxiliaries and 7500-sq ft surface condenser, 
for municipal electri@. plant. Cost about 
$400,000. Black & Veatch, 4706 Broadway, 
Kansas City, Mo., consulting engineers. 


Benjamin Ashe, 2615 N Peoria St, Tulsa, 
plans compressor plant, steel tanks for 
storage and distribution, and welded-steel 
pipeline. Cost over $80,000. 


Anderson & Dunham Co, Oklahoma City, 
plans boiler house at new cement-mixing 
and concrete-aggregate plant at Baton 
Rouge, La. Cost close to $100,000. 


Anderson-Prichard Oil Corp, Ramsey Tower 
Bldg, Oklahoma City, plans installation of 
6-, 8- and 10-in. welded-steel pipeline from 
vicinity of Colorado, Tex., to point near 
Des Moines, Iowa, about 1350 miles. Cost 
close to $10,000,000. 


Board of Directors, Masonic Lodge, Bartles- 
ville, will take bids soon for air-condition- 
ing plant and system in 9-story building. 
W L Cassell, Telephone Bldg, Kansas City, 
Mo., mechanical engineer. 


Barnsdall Oil Co, Tulsa, contracted White 
Deer Pipe Line Co, 1142 S 29th St, Okla- 
homa City, for steel-pipeline gathering sys- 
tem in Odessa, Tex., totaling about 30 miles 
of 2- to 12-in. pipe. Cost over $85,000. 


Grand River Dam Authority, Vinita, Okla, 
has filed with Federal Power Commission 
declaration of intention to construct large 
dam and hydroelectric project on Grand 
River for flood control and power develop- 
ment. Installed capacity of generating 
plant will be approximately 80,000 hp. 


OREGON —— Pleasant Home Water Dts- 
trict, 628 Spalding Bldg, Portland, Carl 
Goger, secretary, plans motor-driven pump- 
ing plant in connection with extensions in 
water system. Cost about $30,000. C E 
Carter, Spalding Bldg, Portland, consulting 
engineer. 


Dept of Public Buildings, State Reconstruc- 
tion Commission, Porter Bldg, Portland, 
plans central-heating plant in new three- 
story and basement state office building at 
Winter and Court Sts. Cost about $1,000,- 
000. Bids on general erection close Feb. 9. 
Whitehouse & Price, Railway Exchange 
Bldg, Portland, architects. 


PENNSYLVANIA — State Board of Edu- 
eation, Harrisburg, plans power plant for 
central-heating system at State Teachers’ 
College, Edinboro. Cost close to $150,000. 
Richard Irvin, Starr Bldg, Pittsburgh, 
architect. 


SOUTH CAROLINA Board of School 
Commissioners, Charleston, plans central- 
heating plant in new 3-story junior high 
school. Cost $260,000. D B Hyer, and Si- 
mons & Lapham, 7 State St, Charleston, 
architects. 





SOUTH DAKOTA — Mitchell is consider- 
ing purchase of engine unit and auxiliary 
equipment for sewage-disposal plant sta- 
tion. J E Holst, city chemist, in charge. 


Flandreau plans improvements in power 
plant of Union Public Service Co. to include 
two diesel-generator units of 375-hp capac- 
ity. $158,000 being arranged for entire 
project. 


TENNESSEE Chattanooga Gas Co, 
Chattanooga, is arranging 40-year fran- 
chise with city for furnishing natural gas, 
and will expend about $1,500,000 for exten- 
sions and improvements in system. Con- 
tract has been made with Southern Natural 
Gas Co, for gas supply, and welded-steel 
pipeline will be built for connection with 
that system. 





Farris Hardwood Lumber Co, Nashville, 
plans boiler house in connection with re- 
building of portion of mill recently de- 
stroyed by fire. Loss about $100,000. 


TEXAS —— Willacy County Irrigation Dis- 
trict, Raymondsville, W D Woodruff, presi- 
dent, contracted Dodds & Wedegartner, San 
Benito, for extensions in main pumping 
station. 


Victory Petroleum Co, Abilene, J E Force, 
secretary, plans steel-pipeline gathering 
system in East Texas oil field area. Cost 
close to $100,000. 


Southern Pipe Line Co, Corpus Christi, 
plans 20-in. welded-steel pipeline from plant 
of Southern Minerals Corp, Saxet, to car- 
bon-black plant of Columbian Carbon Co. 
Extensions will be made in _steel-pipeline 
gathering system in same field, totaling 
about 8 miles. 














Adjustable Texsteel Sheave 
Adjusted for Minimum Diameter 
Low Speed 





; Adjustable Texsteel Sheave 
- Adjusted for Maximum Diameter 


A High Speed 


OUNCE 


... the new [WO GROOVE ADJUSTABLE Texsteel sheave 


The Allis-Chalmers Mfg. Co., originators of va- 
triable speed sheaves, for Texrope V-Belt 
Drives, and pioneers of their application to fans 
and blowers, now offers, at low cost, a new two 
groove Adjustable Texsteel Sheave . . . in addi- 
tion to the already introduced single groove 
Adjustable Texsteel Sheave and, for greater 
capacities, the Vari-Pitch Texrope Sheave. 

It takes but a moment to adjust these sheaves 
to larger or smaller diameters, thus effecting a 
variation in speed of 25% to 33%. This means, 
that by a simple adjustment, a greater or lesser 


fan speed is obtained, and consequently the 
volume of air is precisely controlled to meet 
seasonal changes, or variable existing condi- 
tions. Improved design has greatly increased 
the strength of these sheaves and so insures 
silent operation permanently. 

The Texrope Division of the Allis-Chalmers 
Mfg. Co. can now supply a complete range of 
sizes in variable speed sheaves for every kind 
of heating and ventilating application. 

For additional information and prices write 


for leaflet No. 2278. 


Belts by Goodrich 
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BECO-TURNER 
BAFFLES 





COPA IPD AAAI POPPI 





INCREASE 
Boiler Capacity 


HE print above represents a 566 hp. 

boiler serving a prominent Cleveland in- 
dustrial plant (name on request) which was 
recently equipped with Beco-Turner baffles. 
It clearly shows tlé‘Mmportant change in 
baffle design which was made by our engi- 
neering department. 


Before the installation of new baffles, this 
boiler was normally operated at 700 hp. or 
about 125% of rating. With the new 
baffles, the boiler is normally operated at 
900 hp. or about 160% of rating. Peak 
loads as high as 225% of rating have been 
carried since the change. 


Beco-Turner baffles increase efficiency and 
multiply capacity because (1) they can be 
installed at any angle and in any shape 
necessary to give the highest degree of heat 
absorption and because (2) they remain ab- 
solutely gas tight, due to their patented 
expansion joints. They bring about more 
uniform gas velocity, lower flue gas tem- 
peratures, and reduced fuel consumption. 


Free Engineering Service 


Why not investigate the possibility of sav- 
ing fuel and increasing capacity through 
more advanced baffle and furnace design? 
Upon receipt of blueprints, we will gladly 
submit any possible recommendations that 
will increase efficiency and capacity. Mail 
coupon for complete catalog. 


PLIBRICO JOINTLESS FIREBRICK CO. 


Nation-Wide Boiler Setting Service 
BAFFLE DEPT., CHICAGO, ILL. 





MAIL COUPON FOR FREE CATALOG 


Plibrico Jointless Firebrick Co. 
1818 Kingsbury St., Chicago, IIl. 


Please mail Beco-Turner catalog. 


PND; Kcvncnwsenbeensebecbases RO. ciccitssacaes 


Send blueprints and our engineering department will 
gladly suggest any possible recommendations for 
improving your baffle design. P2-38 
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Caldwell contracted E L Dalton, 
Bank Bldg, Dallas, for butane-gas_ system 
for municipal service at $34,840. J Rady, 
Majestic Bldg, Fort Worth, consulting en- 
gineer. 


Red Bluff Water Power Control District, 
Pecos, E B Barron, president, contracted 
Brown & Root, 708 Colorado St, Austin, at 
$95,175, for power plant for rural electric 


system, including diesel-generator units 
and accessories. J B Shaw, engineer. 
Treasury Department, Washington, D.C., 


plans central-heating plant in new public- 
health service building at Fort Worth. 
$1,300,000 has been arranged. 


Board of Education, Dallas, plans central- 
heating plant in new high school South 
Dallas. Cost about $275,000. W C Sharp, 
Construction Bldg, Dallas, architect. 


R F Ball Construction Co, Fort Worth, re- 
ceived general contract for power house for 
West Texas State Hosp, Big Springs. 


VERMONT —— Board of Education, Lud- 
low, plans central-heating plant in new 
2-story high school, for which general con- 
tract has been let to Casper Ranger Con- 
struction Co, 6 Newton St, Holyoke, Mass. 
Cost about $140,000. 


VIRGINIA —— Winchester Woolen Co, Win- 
chester, has approved plans for new steam 
power house at mill. Cost close to $35,000. 


Dry Fork Milling Co, Dry Fork, plans 
boiler house in connection with rebuilding 
of feed-milling plant recently destroyed by 
fire. Loss about $75,000. 


Board of Directors, Norfolk General Hos- 
pital, Norfolk, will award contracts soon 
for boiler plant at institution. Cost about 
$40,000. G A Peple, Jr, American Bldg, 
Richmond, consulting engineer. 


S C Foster, Richmond, plans hydro gen- 
erating plant in Meadow Creek Mountain 
district, near Newcastle, to be constructed 
by M E Marcus interests for power sup- 
ply. for rural transmission system of 
Craig-Boutetourt Electric Co-operative 
Ine, Maggie. Cost over $100,000. 


South Norfolk has authorized plans for 
municipal electric plant, and will begin 
work in Janusry. Cost about $380,000. 
Wiley & Wilson, Peoples National Bank 
Bldg, Lynchburg, consulting engineer. 

WASHINGTON — Washington National 
Guard, Adjutant General’s Office, Camp 


Murray, Fort Lewis, plans central-heating 
System in 4-story and basement armory 
building, Seattle, Wash. Cost $775,000. 
A M Young and A F Naramore, Central 
Bldg, Seattle, associated architects. 


S A Moffett Co, Florence, plans refrigerat- 
ing equipment in addition to fruit and 


Dallas : 





vegetable processing and canning plant. 
Cost close to $45,000. H A Hinricks, gen- 
eral manager. 


Orcas Power & Light Co, East Sound, has 
low bid from LePage McKenny Co. 
Seattle, for two diesel-generating units at 
$29,787, and will award contract soon. T 
C Smith, Henry Bldg, Seattle, consulting 
engineer for plant. 


Northwestern Natural Gas Corp, Top- 
penish, plans installation of local butane- 
gas plant, to supplement natural-gas sup- 
ply now being secured from _ Benton 
County gas field area. Cost about $45,000. 


Anacortes Plywood Co, Inc, Anacortes, 
plans better plant in connection with 
1-story woodworking mill. Cost over 
$85,000. J J Lucas, vice-president and gen- 
eral manager. 


WEST VIRGINIA — Kanawha County 
Board of Education, Charleston, plans cen- 
tral-heating plant in 2-story West Side 
high school. Cost about $450,000. Warne, 
Tucker & Silling, Masonic Temple Bldg, 
Charleston, architects. 


Morgan County Board of Education, 
Nerkeley Springs, plans central-heating 
plant in new 2-story high school. Cost 
about $180,000. 


WISCONSIN —— Manitowoc Cold Storage 
Co, Manitowoc, has acquired former Icoal 
plant of Riverview Brewery Co, and will 
remodel and equip for new cold-storage 
plant. Cost over $45,000, with equipment. 


Wisconsin Cheese Producers’ Federation, 
Marshfield, plans 1-story cold-storage and 
refrigerating plant. Cost about $45,000. 


State Board of Normal School Regents, 
State Office Bldg, Madison, contracted 
James Leck Co, 211 S 11th St, Minneapolis, 
for boiler plant for central steam-heating 
service at State Teachers’ College, La 
Crosse, at $95,000. Arthur Peabody, Madi- 
son, state architect. 


State Board of Normal School Regents, 
Madison, E G. Doudna, secretary, plans 
central-heating plant, 3-story, 45x85 ft, at 
State Teachers College, La Crosse. Cost 
about $100,000. Arthur Peabody, Capitol 
Bldg, Madison, state architect. 


WYOMING — Owl Creek Irrigation Dis- 
trict, Thermopolis, Charles M Smith, super- 
intendent in charge, plans large pumping 
station on Big Horn River for irrigation 
service. Cost about $60,000. 


HAWAII —— Bureau of Yards and Docks, 
Navy Dept, Washington, D-C., contracted 
Max W Moody Co., Honolulu, at $34,750 for 
standby electric power plant at naval sta- 
tion at Oahu, T. H. 





CASTING FOR STEAM TURBINE 


Steam-turbine cylinder base casting, 
of the Westinghouse Electric & Mfg Co. 


POWER ¢ FEBRUARY, 1938 


one of the 
Shipping weight of the trimmed casting is 88,700 lb 


largest made of the Trafford Foundry 

















@ For ELECTRUNITE and for 
users of this modern boiler tube, 
the future looks bright. 

Manufacturers and owners of 
boilers will be assured of uni- 
formity, high quality, safety and 
lower installation and mainte- 
nance costs through their use of 
ELECTRUNITE. 

According to the expected de- 
mand—based on footage figures 
which have grown steadily year 
after year—ELECTRUNITE will 
enjoy another year of increasing 
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popularity. In anticipation of this 
and to protect customers, the new 
controlled atmosphere annealing 
furnace, shown below, has been 
installed together with new weld- 
ing equipment. Building space 
for finishing operations, inspec- 
tion and storage has been in- 
creased substantially. 

Ask us to send you the full 
story on ELECTRUNITE boiler 
and condenser tubes and how 
they can make 1938 a more 
profitable year for you. 
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WELDQOLETS: THREDO)LETS 






WeldOlets and ThredO- 
lets are easily installed. 
Simply select the position 
of the outlet, rub the fitting 
over the pipe several times 
to remove scale,mark center 
lines and tack the WeldO- 
let or ThredOlet into po- 
sition. 






The WeldOlet or ThredO- 
let is then welded into 
place either by the electric- 
arc or oxy-acetylene meth- 
od. A junction of full pipe 
strength and an outlet that 
is leak-proof is the result. 


Where the outlet is 2” or 
larger, it is recommended 
that the button be removed 
after the welding operation. 
On small sizes, the fitting 
is used as a templet and the 
hole is cut in the main pipe 
first. A full inspection of 
the inside of the joint is 
possible by using these fit- 
tings, allowing removal of 
all scale, welding metal, etc. 





The branch line is then 
welded into position using 
a simple Vee weld. In the 
event that a ThredOlet is 
used the branch pipe is 
threaded and screwed into 
place. The result is a junc- 
tion of full pipe strength, 
absolutely leak-proof with 
turbulence and friction re- 
duced to a minimum. 


MAIL COUPON 
TODAY > 
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The Modern Method of 
Making Branch Connections 


ONNEY WeldOlets and ThredOlets provide 
the modern method of making branch pipe con- 
nections by welding. 

They eliminate all cutting, threading and fitting of 
the main pipe. No templets are needed. The il- 
lustrations to the left show the ease with which they 
are installed. 

WeldOlets and ThredOlets produce leak-proof 
joints of full pipe strength. Their funnel shaped out- 
lets reduce turbulence and friction to a minimum. 
Available from stock with outlets from 14” to 12” 
for all standard pipe sizes, they cost no more than 
ordinary fittings and much less to install. 

Stock fittings are of drop-forged steel, but special 
applications sometimes require special materials. 

hey can be made of Toncan iron, wrought iron, 
brass, Everdur, Monel, Stainless Steel, in fact any 
metal that can be forged. 

Once seen, their advantages are 
obvious. To show them to you 
we'd like to send a sample—no 
obligation, of course. Sign the cou- 
pon and attach to your company 

letterhead, and you'll use them on 
your next piping job. 






The names “‘WeldOlets and ‘‘ThredOlets”’ are 
Bonney trade marks registered in the United 
States Patent Office. Full patent coverage has 
been granted in the United States and foreign 
countries. 


BONNEY FORGE & TOOL WORKS 
Forged Fittings Division 
ALLENTOWN, PA. 

Stocked by Leading Distributors 


Bulletin WT23 tells the complete story 
about WeldOlets and ThredOlets. The 
coupon will bring your copy and a sample 





trial fitting. Mail it today. — eer 
Te ccna let. Alsou 

a ae t or ThredO 
Yes, I'd like 2 sample — arest distributor. P-28 4 
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POWER LINES 


(continued) 
simone eT 
RvupoOLPH WINTZER, associated with 
Nordberg Mfg Co, W.lwaukee, Wis, for 
more than 25 years, died in Dec, 1937. 
In 1924, Mr. Wintzer was appointed 
chief engineer, continuing in that ca- 
pacity until 1935, when he was _ suc- 
ceeded by his assistant, Emil Gries- 
haber. Since 1935, he served as consult- 
ing engineer in an advisory capacity on 
engineering problems. 


PERSONALS 


Gano Dunn, president of J G White 
Engineering Corp, New York, N.Y., has 
been awarded the 1937 Thomas A Edison 
Medal of the American Institute of Elec- 
trical Engineers. The award, made “for 
distinguished contributions in extending 
science and art of electrical engineering, 
in the development of great engineering 
works, and for inspiring leadership in 
the profession”, was made Jan 26 at the 
winter convention of the Institute. 


R A McCarty has been appointed man- 
ager, Small Motor Div, Westinghouse 
Elect & Mfg Co. Mr. McCarty was 
manager of Power Engrg Dept from 1930 





to 1935, and then manager of the Gen- 
erator Div. F H Stohr succeeds Mr 
McCarty as manager of the Generator 
Div. 


J E MAcMAnon, formerly assistant 
sales manager, has been appointed gen- 
eral sales manager of Graton & Knight 
Co, Worcester, Mass., to succeed C O 
Drayton, recently resigned. 


NATHAN R Birce, assistant to presi- 
dent of General Electric Co since 1927, 
has been elected a vice-president. 


C V BRENNAN was elected president of 
Professional Engineers’ Assn of B.C. at 
their 18th annual meeting held recently 
at the Hotel Georgia, Vancouver, B.C. 
P L Lyford was named vice-president. 
Council members for this year are C E 
Webb, representing civil engineers; F W 
MeNeill, electrical; S J Crocker, me- 
chanical; and F B Freedland, mining. 


THOMAS A MArsH, Iron Fireman Mfg 
Co, Chicago, Ill., has been appointed a 
member of the ASME _ subcommittee 
which will cooperate with the Consum- 








wee . 


7 © 8 








For 
insulating 
efficiency... 


KM 


DUPLEX 
WOOL FELT and 
$3% MAGNESIA 














85% Magnesia is the accepted 
standard by which the efficiency of 
other forms of insulation is judged. 
For temperatures up to 600°F., it 
offers lasting effectiveness for it is 
resistant to unusual conditions such 
as water leakage and steam. 


For hot and cold water lines, K & M 
Duplex Wool Felt has many advan- 
tages. It is protected by a special 
inner lining of asbestos felt impreg- 
nated with a waterproofing com- 


pound. Withstands heat up to five 
pounds of steam. Made of a continu- 
ous wrapping of specially creped 
wool felt which gives it an exceed- 
ingly low thermal conductivity. 


K & M “Featherweight” 85% Mag- 
nesia and K & M Duplex Wool Felt 
are backed by more than 60 years’ 
experience with insulation mate- 
rials. The K & M line is complete, 
and priced right. 


Send for information 


(_] “Featherweight” 85% Magnesia Pipe _[_] Asbestos Insulation in sheets and blocks 
Insulation, Blocks and Lagging [_] Asbestos Insulating Cements 

[_] Wool Felt Pipe Insulations [_] Asbestos Packings; rope, cord and sheet 

_] Air Cell Insulations; sections and blocks [_] Asbestos Gaskets, Gasket Tapes and Cloth 

(_] Asbestos Pipe Insulations in sections _ [_] Friction Materials 


Check the products on which you want full information and mail this coupon today. 





Name of Firm 





Address 10-10 


KEASBEY & MATTISON SOMPANY 








\4 


best in asbestos 
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KIRKALDY SYSTEM 


Non-Chemical 


Eliminates Scale, Corrosion and 


in Boilers, Economizers, 
Heaters, Condensers, 
etc. 


Boilers and heaters badly scaled, 
even with the heaviest calcium 
and silica deposits, are quickly 
cleaned and kept in efficient 
operating condition by the Kir- 
kaldy System. Condensers suf- 
fering from slime and algae de- 
posits are just as definitely pro- 
tected. As long as the System 
continues in operation neither 
scale nor slime can accumulate 
on the surfaces protected, nor 


can CORROSION take place. 








Installation of Kirkaldy System recently made in 
the Power Plant of a prominent Eastern Milk 
Company. 


The Kirkaldy System is the only practical and economical method of achiev- 


ing both these results. 


Write for Bulletin No. PB 37-2. 


ELECTROLYTIC METAL PROTECTION INC. 


247 PARK AVENUE 





NEW YORK, N. Y. 





Figure it out for yourself 
WHICH TAKES LONGER 
A few quick DAUBS with a 
BRUSH — or 
CUTTING OUT A GASKET? 


If this isn't 
your own copy 
of POWER... 


. +. may we point out that oc- 
casional reading holds both 
benefit and risk. 





7 ee 
SEAL ALL 


Daubed on with a brush—replaces ex- 


pensive gaskets . .. and lasts longer! 


Cuts Labor and Maintenance Costs ... 
Withstands highest Pressures . ... Won't 
Blow Out! 


For Turbine joints, threads, flanges, etc. 
—sealing Al/ joints tightly! 


Economy and lastingness proved by lead- 
ing Power Plants, Ship Builders, Steam- 
ships, Railroads, U. S$. Navy, Public 
Utilities . . . and wherever tightly sealed 
joints are vital. 


DAUB JOINTS TIGHT WITH 
SEAL-ALL AND SAVE MONEY! 


Write for full details. 


HAAS BROS. 


75 West Street New York City 





Benefit for you as a respon- 
sible power engineer or ex- 
ecutive, because POWER 
articles and news are always 
helpful and informative. 


But ihere's risk too in read- 
ing copies of POWER that 
you only see by chance. You 
can so easily miss an issue 
containing the very feature 
article you need to help you 
on some immediate problem. 


To be sure that you receive 
promptly all the big, practi- 
cal issues of POWER ... to 
profit by the value of regu- 
lar, thorough reading, enter 
a personal subscription. 


Simply address: 


POWER, 330 West 42d Street, 
New York, N. Y. 


RATES in United States and Canada, $3 a 
year, Two years, $4. (Elsewhere, $6 for one 


year, $9 for two years.) 











ers’ Counsel in considering activities of 
the National Bituminous Coal Com- 
mission. 


J R A Hosson, project engineer for 
the PWA on Danville, Va.’s, hydroelectric 
plant, has been named engineer for the 
High Point power project on the Yadkin 
River. 


BUSINESS ITEMS 


ALLEN-BRADLEY Co, Milwaukee, Wis, 
has moved its Cincinnati Office to larger 
quarters at 2331 Reading Rd. W L 
Jaeckel is district manager. 


Norton Co, Worcester, Mass, has ap- 
pointed Robert M Onan salesman for 
refractories section of Abrasive Div. 
He will make his headquarters in Chi- 
cago, and will cover Illinois, Wisconsin, 
upper Michigan, Indiana, and Missouri. 


BRIDGEPORT Brass Co, Bridgeport, 
Conn, has opened three new branch 
offices at 701 Volunteer Bldg, Atlanta, 
Ga.; 715 N Van Buren St, Milwaukee, 
Wis.; and 1319 Gulf Bridge, Pittsburgh, 
Pa. 


RooTS-CONNERSVILLE BLOWER Corp, 
Connersville, Ind., has appointed J G 
Kelly, Inc, 210 E 45th St, New York, 
N.Y., sales agent for boiler-service units 
in metropolitan New York. Also, Frank 
A Kristal, 30 Church St, New York, will 
handle sales of turbine pumps for indus- 
trial applications. 


LAMINATED SHIM Co, Inc, Long 
Island City, N.Y., has appointed Indus- 
trial Sales & Engrg Co, Houston, Texas, 
sales agent in the Southwest. 


A O SmirH Corp, Milwaukee, Wis., 
has opened a new district office in the 


Gulf Bldg, 439 7th Ave, Pittsburgh, 
headed by R L Howes. 
PITTSBURGH PIPING & EQuipT Co, 


Pittsburgh, has appointed Garrett Burg- 
ess, Inc, Woodbrook Bldg, Detroit, Mich, 
as district representative. 


Roots-CONNERSVILLE BLOWER Corp, 
Connersville, Ind., has anounced appoint- 
ment of Buffalo Mill Supply Co, Buffalo, 
N. Y., and F W Allen & Son, Erie, Pa., 
as distributors for turbine pumps. 


Lincotn Etectric Co, Cleveland, Ohio, 
has opened a new sales office in Phoenix, 
Ariz., under the direction of R J 
Rearson. 


Feppers Mre Co, Buffalo, N. Y., has 
appointed Hayes Selling Co, Ine, Phila- 
delphia, Pa., as representative for unit 
heaters and air-conditioning equipment. 


Vacuum Systems, INc, was recently 
formed with headquarters at 436 The 
Arcade, Cleveland, Ohio. The company 
has acquired the assets of the Crescent 
Pump Co, Detroit, Mich., who formerly 
manufactured the Crescent “Roto-Pis- 
ton” dry vacuum pumps. Officers of the 
new company are Louis H Mesker, presi- 
dent; B E Hathaway, vice-president; 
H W Dosey, vice-president; and W L 
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Holoway, secretary. 








